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^ = (57) Abstract: Saturated cyclic amine derivatives each bearing a CH 2 -D group on the nitrogen atom and a specific group containing 
a carbocycle or a heterocycle on one of the carbon atoms, or salts thereof (wherein D is optionally substituted aryl, an optionally 

S5B substituted heterocyclic group, or optionally substituted cycloalkyl). These compounds are useful in the treatment for CCR3-related 
diseases. 
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7UM-ttM, 7W^-t«I^, Thtf-tt&JSIfc* »«tt*fl§ 
(Pharmacol. Rev. 50 (4): 515-596, 1998) „ 

mm. mtem. n®.Mm.&z*f&&mmm0mftm*ft5z-£*mznx^% (Am. 

J. Med. 98 (2): 196-208, 1995) <, 

(J. Clin. Invest. 99 (2): 178-184, 1997* J. Exp. Med. 190 (2): 267-280, 1999* J. Clin. 
Invest. 100 (5): 1137-1143, 1997* Science 277 (5334): 2005-2007, 1997, Pharmacol. Rev. 
52 (1): 145-176, 2000) o CCR3tiZ:n£&n**&®&&&m&\zmiRmz1f&l,. 

* \z \t^mtB mm <Dmm&& t&zn, ccr3 © u # > f t & 3 x^ > 

(eotaxin), X^^S^>-2RrXMCP-4*^ft^*SlnbTU5 t 6>tlTV^ (J. 
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Immunol. 163 (3): 1545-1551, 1999). ttftHgp U >)7?If(D*tlM« 

* t ttaaBM¥tt$tf** A tt^*3t fci*iP LT^ § (Arthritis Rheum. 44 (5): 
1022-1032, 2001) . fol> CCR3feifC^J«, llM^^«ttn«U V^tolM 

£fc> HIVttCCR3*^bTlffliertlCJiA-r-5C:tj&^5nT*t}, CCR3£U# 
M«WXaMT#«-Fr«tt«S»« (Cell 85(7): 1135-1148, 1996) c JEfc, CCR3 

mUPKD^ putnj 71SS1I; fejgsut* D\ mvi^tfni:#5IB«tJ! 

ft*£*fc43V*TGCMttaR&**£ LTl>£ (Nature 385 (6617): 645-649, 1997)c 
CC»3}gJftStt*#-r*ft^*a:bT, ^>X>E^&(WO98/04554), b!^ 
v*>, tl^U> ? >X^tlDU^>^S^(EP-903349> WO00/29377, WOOO/31032, 
WO00/31033, WO00/35449, WO00/3545K WO00/35452, WO00/35453, WO00/35454> 
WO00/35876, WO00/35877)^^^tlTV^ o b*»bfe#&, Htt&©flS<&*fck 
*B*3BW^*^#*bv^*tbT^««Jfi±CDW« (BPS, ISSiai«75 

31 0 «k 0 «O^BBT?»*WO0V10439^3fclXwO01/14333^S|lc:BB*$nTViJ5. 
BP*, WO0l/10439^?g£«, TBft^HS$nTV>«. 

R-G-(CH 2) ^ ( CH 2)p ^N-(CH^ cH2) y ( CH 2 )^ R2 
Gte-NR 7 -CCK -CO-NR 7 -, -NR 7 -S0 2 -X«-S0 2 -NR 7 -^^, RWt^oLj;}^^ 
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r 1 -(Q)-(cr 2 rVt-( 



x 3 -x 4 



N-Z-R 



X 3 M^\tCK 2 ^\tCHR 12 m (R 12 «C 2 . 3 7;V^l/>^) T^-CO-NR 10 -X« 
-NR n -CO-NR 10 -^> nttO-6 mL<\t, (CR 2 R\£ bTCwT^^WTB&SttTV* 
X%^Cy,zyi7U7)V^)Vm). m\Z0-L QteCX S, NR 9 , CO. CONR 9 . NR 9 CO 
XteCH=CHR 7 £. rH^Cm^ U~T )\,*)\>{C^7 )V*)Vy 7 U -^(C^T;^^ 

nit< ^ y ;i/(c^T;i/^;i/), t U —)Vso 2 {c^7)^)V), Afnu-'f ^ y ;u 
so 2 (c,-67;i/^r;W). 7 y — ;V(c m 7;v^f;v)so2. ^niM 9 y ;V(c,-67;v^r;V)so 2 , 

-NR 7 R 8 % -CONR^R 24 , -S0 2 NR 18 R J9 . -SO a R 20 Xtt-COR 25 *TBiiSnTViT'b«fcVi 
3~14^<D8tS£, R 7 , R 8 . R 18 , R 19 % R^tfR^teQ,.,^ PT-MrJk C^z/pU 

7)i^)HciAT)^^)^y^Hc^7jv=¥)V)m^. R x \tc^^ pt;v^;k 

=£$A CwAOTJV^^^, SO^Ci-eTJl^k CONH 2 . COaR^C^T^ 3r-> 

# - ji/)^ e> MIR $ n 5 $ nx v *x % <t v * 7 x & , n-^n^ 

GB-1345872^fg^«, ta^> ifilEtTs Rtf/XWU trit7.^5> 





(1) R a =H, R b =H (^T, r&fcUfc^AJ tt«); (2) R a =H, R b =2,6-Cl 2 ; (3) R a =H, 
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R b =5-AcNH-2-OH; (4) R a =H, R b =3,4-(OCH 2 0); (5) R a =4-CH 3 , R b -BJkXS(6) R a =4-Cl, 
R b =Hc 

IPS , WO98/37064-5f ^fglCte, F~ A° ^ >D4g^#^<D^ffi Klg^< 



EP4i658i^$e c ^.mKoSiTS^ffi &^rr *T»fc-&fcj&*Bij*3 nws. 



(sS'fR'te, T;i/er-;K t;1/^^;k 7^jI/^t-;k t^^-jk tu— jvt 



R 5 «Ar-Co. 6 7;V^;V#&, YteAr^NR'R^n^n^-T. I¥$ffl«^^ 
Eur. J. Med. Chem.-Chim. Ther., 19: 105, 1984lC H — A 5 >S*gF#feM2 ffi fc* 





R 3 R 4 . R'» 
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^mmm\t, ccR3\z^hx^m^m^-r^\:^mz-o^xm,Mmmvrzm 

&nm<DMfeffln&zt/jL\*mmtfflMftm it^-t %z\t &%\& vx*mw 

gp-fe, *mw&. (n) x^nzmMfmft7$>mm&y.\t.^<D^ m 
z$izmmw7$>mm&x\z^<D)&&^tt%mmm&mzm-Tz>o 




(n) 



x^xh £\,^m-£ntzi/£ uyji,*)ixfemWk2tix^x i b<k^i'2 

X: -R 00 -, C 2 *7)l>ir—U>, C 2 ^7)^=.U>, -O-, -S-, -SO-. -S0 2 -> 

-NR 4 -, -CO-. -C0 2 -, -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -NR 4 -CO-NR 5 -, -NR 4 S0 2 -, 
-S0 2 NR 4 -. -O-CO-, -O-CO-NR 4 -, -R°°-0-, -R°°-S-, -R 00 -SO-. -R 00 -SO 2 -. -R 00 -NR 4 -. 
-R°°-CO-, -R°°-0-CO-> -R 00 -CO 2 -, -R°°-CONR 4 -, -R°°-NR 4 CO-, -R 00 -NR 4 -CO 2 -> 
-R°°-NR 4 -CO-NR 5 -, -R 00 -NR 4 SO 2 -, -R 00 -SO 2 NR 4 -, -R°°-0-CO-NR 4 -, -O-R 00 -> -S-R 00 -. 
-SO-R 00 -, -SO 2 -R C0 -> -NR 4 -R°°-, -CO-R 00 - . -CONR 4 -R 00 - , -NR 4 CO-R°°- . 
-NR 4 -CO-NR 5 -R 00 -, -NR 4 SO 2 -R 00 -, -SO 2 NR 4 -R 00 -X«-O-CO-NR 4 -R 00 - ; 
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; 

R 3 : AD$*>, -R°, C 2 ^7)V^r-)V, C^T^-Jk -OH, -SH, -N(RV 
-CHO, -C0 2 R 4 , -CON(R 4 ) 2 , -NR 4 CO-R°, -NR 4 CO-(«^£ tiT^Xh^T 
U— -NR 4 -CO-NR 5 -R<\ -NR 4 SO 2 -R 0 , -NR 4 S0 2 -(«i&2 *IXUX*> <fcV>T 
U— -O-R 0 , -S-R°, -SO-R 0 , -SO 2 -R 0 , -SO 2 NR 4 -R 0 Xte-SO 2 NR 4 -(g^£ 

R° : BtftSnTViT'fe ^ViCwT;!/^ ; 
k : 0. lXte2 ; 

Y : -CONR 4 ^ -NR 4 CXK -NR 4 -C0 2 -, -CO-, -R 00 -NR 4 CO-, -C 2 *T )V>r=L V >-CONR 4 -, 
-C 2 -67)Vir- W>-NR 4 CO-, -C^T;!^- l/>-CONR 4 -, -CmT^— U> 

-nr 4 co-, -0-r°°-conr 4 -, -o-r 00 -nr 4 co-> -s-r 00 -conr 4 -, -s-r 00 -nr 4 co-, 
-so-r°°-conr 4 -, -so-r 00 -nr 4 co-, -nr 4 -r°°-nr 4 co-, -s0 2 nr 4 -, -r 00 -so 2 nr 4 -, 
-nr 4 conr 5 -, -c0 2 -, -o-co-nr 4 -, -o-r 00 -, -r°°-0-, -c(=n-c0 2 c m t jl^l^-nr 4 -, 
-c(=n-so 2 c m t;1/^;]/)-nr 4 -, -c(=n-so2Nh 2 )-nr 4 -> -c(=ch-no 2 )-nr 4 -x« 

-C(=N-CN)-NR 4 - ; 

R 2, s.r/R 22 : m—x\tm>\zmfcvT* -h, -r°, ad^x -oh, -o-cmTK* 

;k -cn. -conh 2 , -co 2 hx«-co 2 -c,. 6 t;1/^;I/ ; a&V^ttR^RtfR 22 **— ' W-t 

^X*®r£ tlXliX t> cfc V^C,. 6 T;V^ W>£ UXR 2, &OC r 22^^T£^£* 
n : 0, 1X&2 ; 
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R 1 : -R n , -Z l -R°X\t-Z 2 -R l2 T*7f;l£ftZ>m ; 

R" : AD^r>, -CN, -R<\ S^ftT^Tfc^ V>7 U -Jk t^^nt^ 

Z 1 : -0-x -S-, -SO-, -SO2-, -NR 4 -% -CO-, -C0 2 -, -CONR 4 -> -NR 4 CO-, 
-NR 4 -CO-NR 5 -, -NR 4 S0 2 -, -S0 2 NR 4 -, -NR 4 -CO r , -R°°-CK -R°°-S-, -R 00 -SO-, 
-R 00 -SO 2 -, -R°°-NR 4 -, -R°°-CCK -R°°-CONR 4 -, -R°°-NR 4 CO-. -R 00 -NR 4 -CO-NR 5 -, 
-R 00 -NR 4 SO 2 -v -R 00 -SO 2 NR 4 -X«-R 00 -O-CO-NR 4 - ; 

Z 2 : -R 00 -. C 2 4°7)15-- V C 2 *T)V*~ V >> -O-R 00 -, -S-R 00 -, -SO-R 00 -, 
-S0 2 -R°°-, -NR 4 -R°°-, -CO-R 00 -, -CONR 4 -R 00 -> -NR 4 CO-R°°-, -NR 4 -CO-NR 5 -R 00 -, 
-NR 4 S0 2 -R°°-, -SO 2 NR 4 -R 00 -, -NR 4 -C0 2 -R°°-X«ZHcfB^OS ; 

Y^-CONR 4 -X«-NR 4 CONR 5 -TfeD> ^O, (i)X7^£\ -R 00 -, -O-, -R^-SOr- 
Xta-S0 2 -R°°-, (ii) X#*-S0 2 -, -NR 4 -. -NR 4 CO-, -NR 4 S02-, -NR^R^-Xte-R^-S-, 
fr-O, AMiCDy^DjJ^JK (iii) X/&5-R 00 -NR 4 -, -R°°-NR 4 -CO-Xte 

-r 00 -nr 4 so 2 -, Hfi-z>, Afimm&<D^2 u7 )v*)vxnmw&(Dy x.—)^ (w> 
g^$nfec,^r;i/^;V), so 2 -Ci. 6 t;p^;k conh 2 > co 2 hs.i>*co 2 -Ci. 6 7;1' 

^)*61R$n5SCD»T'1^3nTViTfe«t^7x-;K XH (v)X^ 
-S0 2 -, -CO-Xte-R 00 -CO-, R 21 RtfR 22 tf£%\ZK, jfrO. B«l"T^§^ 

^wr^ccRs^st^jtcbp-rs. 



R 



21 



R 



22 




(I) 
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A:H> B&£ftT^Tfe<kV>7U-;k Bft$nTV*Tfc i^AfDf, 

x:»^ -r 00 -, c 2 . 6 :r;Hr-i/x c 2 . 6 T;i/^-i/>, -o-, -s-, -so-, -scv, 

-NR 4 -> -CO-> -CO2-, -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -NR 4 -CO-NR 5 -, -NR 4 S02-> 
-S0 2 NR 4 -, -O-CO-. -O-CO-NR 4 -, -R°°-0-, -R°°-S-. -R°°-SO-> -R°°-S0 2 -, -R°°-NR 4 -, 
-R 00 -CO-, -R°°-0-CXK -R°°-CO r , -R 00 -CONR 4 -. -R°°-NR 4 CO-, -R°°-NR 4 -C0 2 -, 
-R 00 -NR 4 -CO-NR 5 -, -R 00 -NR 4 SO 2 -, -R 00 -SO 2 NR 4 -, -R 00 -O-CO-NR 4 -, -O-R 00 -, -S-R 00 -, 
-SO-R 00 -, -S0 2 -R°°-, -NR 4 -R°°-, -CO-R 00 - , -CONR 4 -R°°- , -NR 4 CO-R°°- , 
-NR 4 -CO-NR 5 -R 00 -, -NR 4 SO2-R 00 -, -SO 2 NR 4 -R 00 -Xtt-O-CO-NR 4 -R 00 - ; 
R 00 : m^nX^X%^C^7)V^U> ; 

R 4 WR 5 : m— 3U£SV>fc&fcoT, nX\tC^7)V^r)V ; tlftfi— 



r 3 : ad^x -r°, c«7;v^t-;k CmTVMp:^ -oh. -sh, -n<rV 

-CHO, -C0 2 R\ -CON(R 4 ) 2 , -NR 4 CO-R°, -NR A CO-(W&2nX^Xh£^7 
U— JV), -NR 4 -CO-NR 5 -R°, -NR 4 S0 2 -R°, -NR 4 S0 2 -(S&$ nTV>T*><fcV>7 
U— Jl* -O-R 0 , -S-R<\ -SO-R 0 , -S0 2 -R 0 .. -SO 2 NR 4 -R 0 X«-SO 2 NR 4 -(SM$ 

R°: M^nx^X%^C^7)^)V ; 
k : 0> lXte2 ; 
W : CHXtaN ; 

Y : -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -R 00 -CONR 4 -, -R°°-NR 4 CO-> -C 2 *T 
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)W - V >-CONR 4 -, -C 2 . 6 7 Jl/^ - V >-NR 4 CO-. -C 2 ^7 JV^r~ V >-CONR 4 -> 
-C 2 ^7;i/^311x>-NR 4 CO-> -O-R 00 -CONR 4 ^ -0-R°°-NR 4 CO-s -S-R°°-CONR 4 -, 

-s-r°°-nr 4 co- , -so-r°°-conr 4 - , -so-r°°-nr 4 co- , -nr 4 -r°°-conr 4 - , 
-nr 4 -r 00 -nr 4 cck -s0 2 nr 4 -^ -r°°-s0 2 nr 4 -, -nr 4 conr s -, -c0 2 -, -o-co-nr 4 -, 
-o-r 00 -, -r 00 -o-> -c(=n-co 2 c m 7;1'3p;1')-nr 4 -. -c(=n-so 2 Cm7;1/^;V)^ 4 -> 
-c(=n-s0 2 nh 2 )-nr 4 -> -c(=ch-n0 2 )-nr 4 -x^-c(=n-cn)-nr 4 - ; 

R 2 W: H-XtiiUCiaoT, -H, -R<\ AD^X -OH> -0-C M 7;V^r 
;k -CN, -CONH 2 > -C0 2 HX«-C0 2r Ci^7;V^r;i' ; ^gVittR 2 ^^ 22 ^— #t 

n : 0» ; 



Y^-CONR 4 -X«-NR 4 CONR 5 --efeD, (i)X^^-, -R°°-> -O-, -R°°-S0 2 - 

Xte-S0 2 -R°°-, (ii) X#-S0 2 -, -NR 4 -% -NR 4 CO-, -NR 4 S0 2 -. -NR^R^-Xta-R 00 -^ 
J^O, A^*li©y^07MJK (iii) X#*-R 00 -NR 4 -* -R°°-NR 4 -CO-Xte 
-R°°-NR 4 S0 2 ^ ^O, A^iti©y^ □7M;W«iIt©7x-;K (iv) 
X^-CO-, fr-O, AtfV\Utf>. N0 2 , CN, C,^7;^r;K ADT-^tli^ 

mn^nrzC^7)l^-)l), S0 2 -C^7Jl=¥JV, CONH 2 , C0 2 HR^C0 2 -Cj. 6 7;V 

4 t ;we>s^$ns«©*-cfi«istiTv>T , bJ:^7xri;K (v)x# 

-S0 2 -, -CO-Xtt-R 00 -CO-, R^RtfR 22 **^*)^ B^IRM^T?**^ 
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tm^-r^mmmm^ amir $>^>it^ 0 &th«u 

3Mk -Yv-o^k **^>^;k ^*5//i*jW|stf&n*. »*u<ttft*» 

Sfc»*U<e^sc-T?**. rAD^>j H F, C K B rXbfl *SRT. 

u -;ki tt, $? s b < liKiii: 6-14 ©«~H3t5£;r u -;n?3b 0 , s 
;k >^n^>5P;k 5^n^s/;VT?**. r^$nfcyi;D7;WVj 

£F£ L < te^iif£&: 6-10 0 , Jgfc$? * L < tt/;p 

v-jv<Dtmvftmi tit, mxu. -f >^-;k rh7kFDt7fw^f 

;K h°'J^-;K ^5^;'JJK Hd.j;k tfn»Ji?;K ^xn;k 7U^, ^ 

7WM tf^yu;k -fvw/ujk **DVU/k -tv^^/u;k 3v 
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>*;k ^7>?-;k 7-kVi-ji,, >>7-fe:A-;k fh7tHD7^ 
»j-;k -f>KU;K -fVf >FU;k -f>FU:i;k fb7tKn^>^5^ 

UTH 3-yifb*V^D[3.2.2]7^->-3-1';V, 8-7 if h'v^P [3.2.1]:*- ^#>-8--f 

jim-tfmfznz. r^mmQ^um&i tixn tuts r^psu 
mmiz^io, 1,2-, i,3-, i,4-, )^®Mm&:m^M\zm^i 

T#3o 00*.^, r7i-M^^5-iffilj 1,2-, l,3-Xlj:i,4-7i^l/> 

r^n7;Wl/^Bft£-ffiSj Xte r^\^Pli/^£>&&zi«J 
T«, #J*J;£, ~>^D^ij->-i,i-^<;K ifn>ji;>-i,2-^;K t!U^>-2,3- 

$?£L<te, Apy>&tto-c w 7;l^;kT*&.g> 0 

aS¥:-AP>!f> % -i/t7U7Jl>*M -^P^, -7U^k -OH, -O-C^T;^ 

;k -o-7>j-;k -o-->^p7jI/^f;k -o-^pgi, -nh-7U-;w, -nh--># 

□ 7JWk -NH-^ P^, -NH 2 , -NH-C-^Wk -N(Ci- 6 7;Wl') 2 , -CONH 2 , 
-CONH-C^JWk -NHC0-Ci. 6 7;Wk -CON(C,^7;l/^;V) 2 , -co 2 -c,. 6 7 

-co 2 h, -so 3 h, -so 2 nh 2 , -no 2 r^-cn 0 
rs^$nxviTfej;^ii$nfc>'i7P7;u^r;i/j rs^nr^TfcJ:^ 

11 



WO 02/18335 



PCT/JPOl/07321 



TWSftfcc M 7KA^ (CF 3 #), -OHT«^$nfeC^7;V^;K -COOHT'S 

OH, CN, N0 2 , NH 2 , CONH 2 , C02-C,. 3 7;V^;k AD^r >T?SJ£2nT^T t> 
•fc^C^TVl^k 0-(/Nny>TS^$nT^T : fe<fcUc 1 .3T;^;V)S:Dts0 2 -(A 

S2fi^A$nfci^L, Ms^ttm^^tiT (S0X«S0 2 ) ^TfcJ;<, 
N^^^HX^CeT^^^^Wt-^o 0g *.«, -CH 2 CH 2 -, -0-CH 2 CH 2 -, -CH^O-CH,-, 
-0-CH 2 CH 2 -0-> -CH2-S-CH2-, -CHy-S(0)-CH 2 -, -CH 2 -N(CH 3 )-CH 2 -^^tf jf 
£ b < ^-CHzCH^tK-CHs-O-CHa-T^-g). 

(i) xtt (n) \z^x. w&&R*x\tR 3 tfi&&mmE?zm& 
&m<DRiy.\$mm<DR^n^nm*\z&tz?x^xh£\,\ 
*&mik&m (i) x»a oo ic^ur, »*Lu^«wtaT©-fc'&«T** : 

>, oh, cn, no 2 > nh 2 , conh 2 , co 2 -c,. 3 t;i/^;i/, /\uy>xmm^nx^ 
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~3TOad£-*x oh, cn, no 2 , nh 2 , conh 2 , 002-0,-37 ;i/^;k t\utf> 

ni t> «k ^C,. 3 7;i/*Jk 0-(A P y >T«tfe$ ttT V> T «fc 

(ii) Xfr\ *§£\ -R 00 -, -O-, -S-, -SO-, -CO-, -CONR 4 -, -NR 4 CO-, -S0 2 NR 4 -, -R°°-0-, 
-R°°-S-, -R 00 -SO 2 -, -R°°-CO-, -R°°-CONR 4 -, -R°°-NR 4 CO-, -O-R 00 -> -S-R 00 -, -SO-R 00 - 
Xte-NR 4 -R°°-T&£4t^$J 0 £21 fc, R w £bTttC,- 3 7;Mrl'>» #CCH 2 #$? 

(iii) B^ . A^/ TfSSn5^«l. 3EtC»*L<tt, V^7i-^^5 

t!U^>, tf^i^X =^/-;k ti^U^X tf^^> ? >, tfnijy 

(iv) Y^, -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -R 00 -CONR 4 -, -R°°-NR 4 CO-, -C 2 -6 

- k >-conr 4 -, -c 2 ^y n u >-nr 4 co-, -c 2 . 6 7 v >-conr 4 -, 
-c 2 ^t;1/^^I/>-nr 4 co-. -o-r°°-conr 4 -, -o-r 00 -nr 4 co-. -s-r°°-conr 4 -. 
-s-r°°-nr 4 co- , -so-r°°-conr 4 - , -so-r 00 -nr 4 co- , -nr 4 -r°°-c0nr 4 - , 

-NR 4 -R 00 -NR 4 CO-, -SO z NR 4 -, -R^-SOzNR^Xtt-NR^ONR^T&^'fb^^o 
*?£b<tes -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -S0 2 NR 4 -X te-NR 4 CONR 5 - 
T«&Z>4b&<y>)o JEfCSf*b<«, -CONR 4 -, -NR 4 CO-Xte-NR 4 CONR 5 -, &\Ztff& 
h < te, -CONR 4 -X te-NR 4 CO-T 2b Z> IkSffio 

sfcwa, Ytf* -co 2 -, -o-co-NR 4 -, -0-R 00 -, -R^o-xte-c^N-c^-m 4 -^ 

HlC»*L<tt, -O-R 00 -, -R°°-0-X«-C(=N-CN)-NR 4 -T^^<b^tl. 
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R 21 R 22 

(vi)D^ (AD^rX CN, AP^>X&OHTfi&$ttTV>T WUC M 7MJK 
^))*5i«S*lSl~5fl©«ttStt57i-^S^7^T**fl:^ I 

wc M r cnr a d y >^ e> $ n* imtii $ 7^ ;k 

*imte*m (I) xtt (n) 05^ «**SUV*fc**fcbTtt«T©fc# 

(S)-N2-(2-^ n D 7x -;l,)-Nl-{exo-8-[(6-7;i,^D±7^ l^>-2-f W^H-T 

If H > * d [3.2. lJt^^Hj^tniji;^.^^^^ 

(S>Nl-{exo-8-[(6-7;i,^D±7^ U^M^^j^^^ P [3.2.1]*** 
>^*)-Itt(2.= hD7x^)KD«jS?>.i^^ 5 H% (s) . N2 . (2j6 . 

v* D p y^ -)U)-m-iexo-s-[(6-y)V*a-}-y# u>-2-«( ;io*3\^]-8-:rif E-> 

^D[3.2.1]^^^>- 3 ^;HtfDU^>. ls2 .^;^^, H% (S) -Nl- { exo-8-[(6. 

h'J7^D^*7x=Jl0KDU^.1^^5 K , (S)-N2-(2-*PP 

t^>^n[3.2.i]^^^>-3.^;i, } tfDU^>-u-^;^^ $ (S )-N2-(2-*P 
D-5-kh*D^>7x -;V)-Nl-{exo-8-[(6-7;i,* D ± ? * l/>- 2 -^ )],)* J- )\,)-S-7 

ft n[ 3 .2.i]t^^>-H;i,, tf □ .j ^>-i,2,^ M ^, p ; (S) . N2 . (2 .^ 
□ D- 5 -kHD^>7x -;P)-Ni-{i-[(6- u-fy^v >-2-^ 3- )V] tM >J 
^^^Ifnij^.i;,^^^ ^ (S)-N2-(2-y7;7x- 
^)-Nl-{exo-8-[(6- p y ? V >. 2 .^ w 5^]-8-71f If v * P[3.2.1];t** 



14 



WO 02/18335 



PCT/JPOl/07321 



< ^;i/]-8-T1f b* a [3.2.1]*^ ^ >_3-< ;U)-2-(h 0 ^ U >-i-*;w#— 
^ >X7 5. H > 2-[(2-^ D D 7 x - )V)7»)V7 7 - ;V]-N- {exo-8-[(6-7;V^ P tV&V 
>-2-^ )V)*^)ly*-7*r M*y$ 0[3.2.1]t^^>-HJI/)^>X75 h\ (S)-2-[(2- 

->7; 7xy ^->)^^;V]-N-{exo-8-[(6-7;i/^-n^-7^i/>-2--f ;V)*^;io-8-7 
if h*^^P[3.2.i]^-^^>-3-<;i/}b°nu> J >-i-^;i/^^-y-£ h\ (s>i-(n-->7; 

-N'-{exo-8-[(6-7JV^-D±^^ l/>-2--f ;W)*^-;W]-8-7 , lFH5'# D[3.2.1]^^ ^ > 
-3--T ;i/)^JW^5 5 HJk)-N-(2->7y 7iZJV)k'D ij i?>-2-^;^D-5 h\ 
N-{exo-8-[(6-7;V^-D^-7^ V>-2-^ ;V)^^;i/]-8-T1f b*v^ D [3.2.1]^"^^ >-3- 
-f ;i/}-2-h Hn^F->-6-(tf^U> 5 >-l-^;i/^^;V)^>XT5 h\ 2-(7W>-l-*^ 
^-^-N-fexo-S-Ke-^^^-D^-^^ l/>-2--< ;V)^^;V]-8-Tlft*>'^ D[3.2.1]^" 
^^>-3-f^}^>X75 N-{exo-8-[(6-7;V^-n^-7^l^>-2--f;l')^5 L ;l']-8- 

T-y-'hf D[3.2.i]^-^^>-3--r;i^)-3-(t:^u ^>-i-#;i^~;vob* u ^>-a-^jjv 

#=H*5 h*SL^2-(3-Tift:>'^n [3.2.2]y±>-3-^;i/#-;i/)-N-{exo-8-[(6-7;W^- 
□ ^-^^^>-2-'f^)^^]-8-7lf D[3.2.1]t^^>-3-fJI/}^>X75 H. 

(i) (n) ¥fc r*»^^i»j tmsiBTSCit^ 

^7y^J5£t5Stim Prog. Med., 5, 2157-2161 (1985)^ 

p a n©§s^j (sun*0, i99o¥) ^7#^tstM63-i98^iBm©g^if e»n^>c 

D, ^bTK^, 3»7ft;**BL fit®, U 

& ih& 7°pt°^->^ i/i^m, ?d>8, ha#» 4 ^ 
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s>ns 0 ^\z, *mm, *xmte&m ( i ) auc go 

(I) (n) MtXfc^©«[tt, 

^^SiltlT, m«^U-> (Greene) 
~BO$*?yy (Wuts) ^, rprotective Groups in Organic Synthesis (SB2JK)J fcfEfc© 

VfCD-mCDik^mte. WO98/37064, EP-416581, GB-1345872, WO98/50534 

■Sf&^g&Ofeur. J. Med. Chem. - Chim. Ther, 19: 105, 1984(C||^$ tlTS 0 , ^tl £> 
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22 




AOC-B-COL^ A-X-B-CONH 



(Ha) 



A-X B-S0 2 L 2 ^ A-X-B-S0 2 NH 
(V) * 




(ma) £<ffc£-#i (iv) ts*$-frs;itK:«kD (na) £ 
Tc, ik&m (v) tKJS*-fr*2:aiK:«};t)(nb)*#S^T**. VoJSL 

/^>, )V*r)V-eo-o> c^y )V*)V-o-co-o. TvFlf^ L 2 oKiIt 

75b*{fc^J (Ha) 7 5>ft-§r^ (Ma) £L , #K«i£T&*fc'&*& (IV) 

€£®Aay>fc^fczk3!HK» 5?x^;V:n— 5=-;K f h7kHn75>(iHF), 5?:* 
^rt>f©I-fm N,N-y^WM7$ K(DMF)^CD?R£ftJ§i£'K 
T~im8&T> $?£L<te, -20 , C~60 c CTfT-5o 3£X (»*b<tt, S'JxW 
5>> ^-fvyak°;px^;i/T^X N^WW^afcU >, fcrU5», 4-(N,N-5? 
^^V7$y)t:'Jy>^) 0#&TfcRjft£ir3tf)7^ £j&£R?itlCjitT£-ti:£ 

±T^mum^tf&z>. &tz, Vifiomh^>ts)v^>m^m (w) ^tits 

*g^3SI (l^^^D'N+e/^^^-f 5 H(DCC)> l-X^;W3-[3-(i^^^7^ 

y)7°D M)^f})V-^ s J^ ^ F(wsc), #;i^x;i/5M ;wcdi), Bopf*^ 

(Aldrich, *H), e?7xX;i/U>H7^H(DPPA)^F) ICfcS^feWCJ: 9, 
iotll MtC^MJ (0il;5Lte\ N-kHD^>^yW$H (HONSu), 1-fc F 
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□*v^>^Hj7y-;p (hobo m ©#&t, vw&mm-e*>*m&±ft& 

W«©*frT73>fc£* (ma) tW&^Z>Z_t\Z^T7* (Ha) 
S#*C£#T#*. fc*, (Da) fc*HT, BtfMJfc^nirc 

*;P*>75 Kfc^fc (lib) tt, «^ (V) fcflK tMB7->;Wb£S« 

X^-CONH-, -NHCCK -NHS0 2 -, -S0 2 NH-> -R 00 -CONR 4 -, -R°°-NR 4 CCK 
-R 00 -NR 4 SO 2 -, -R°°-S0 2 NR 4 -, -CONR 4 -R 00 -, -NR 4 CO-R°°-, -NR 4 S0 2 -R°°-, -S0 2 NR 4 -R°°- 



R 21 p 22 A-X-B-NH 2 r21 r22 



HOOC 



(VI) 




(7~>;Wb) A-X-B-NHCO- 

« (no 

*«Stt;fr;n«>M;*fc (mb) t75>ft^ (vi) fcsj&siirscitfcj: 

msmm 
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R 21 R 22 



R 21 R 22 



A-X-B-S0 2 -N=C=0 — >- A-X-B. Q -Nv^N-P J x T D J 

(VD) UM^l'Tft) § 

(Hd) 

A-X-B-COL 1 'l*/' 22 
A-X-B CONH 2 < efi) OX) <*"™> O 



(vm) 



R w r22 N#;W\^-Mb) 

A-X-B-R^^) 



O 

OK) 

*S4fett75>^«i (ma) x«T;vn-;Wk^^ (mc) ^v^7i— Mb 
&m (vn) X^oDO^^^-^s^tiCckKj^Wb^ (nd) ~ (nf) 

7JV*rj^V7 (nd) ^t57W-KV->7t- (vn) 
i75>M (ma) £IB£Sli:*>z:£fc:«J:t>#e>n*>. EJfcte* An$*>fc# 

^ (ma) fc^bT-rv->y^-- hfb^w (vn) zmmx\$mmizm^z>z£tf 

writ^m (ne) srtauw^— Mfc-B-^ (m) :rs>fl^i (ma) x 
tt7;wn-;wb^*fe (mc) s*t«n.'fV'>7t-hft^*(B)i;, 
)W U7it t m^mm.(D^~fnM^ 2 rttio^sns. < yy7t- h 

fb^CDQWu ttfoTZmTi? KOCurtMEfo -175 H^-&^(Vm) 
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ftfc, wrtt&m (n e ) a, ttta©*^*>Kft^ (mb) j:Dme2:n«i 

Xfc, *,\,7K&m (ne) 7$>M* (ma) £ (VI) Comprehensive 
OrganicFunctional Group Transformation, 6: 499, 1995E«t©^jSfefc«k 0 , v*X^r>, 
MJ CDL ^D«4--ho 7 xZJK ^DD«7xZ»*X 

U;Wff©Si6K:TOtt&»ttt, a*^6«il«lo*W»(jf*L<tt, HJx 
**75>, ^1-V^Dtf^x^75X l,8-^T1ftf^^nr 5 .4.0]^>x^-7- 
x>#) hu*A*> #£T, (ma) X 

tt (VI) O-^^^yy^t^IU *lvCfe3-#©7S>fc£* 

Ktt, o.5~2^») *s«$-fr*j:ticj:Dttfi-cff S . ue^kmnoa 
* o-5(rcx^»-j^« ETTl ^ 24 ^ MaflEfftotl5# ^d^^-^ 

*fc, suffix u7^^(Dmmmtmm\z lt, 75>^ (ma) o^too 

R4. L 3 R 21 R 22 

A-X-B-CONH-P^rTD^ a 




A - x - B - c T-^ N r0 



R 

(ng) 

(Eg) t«aif ddT, «lL 3 tlT^ WAtfAD^rX 

E*tt, X-^HR, aSrS^b**^ DMF* ^^^X;^^5,K(DMSO), 

20 



WO 02/18335 



PCT/JPOl/07321 



TMfcfW-MJSA, imfctlWl*. t-yh^y*'J^ U^Ay^Vyak" 

R 21 R 22 (XHa) 
A . x _ B . Y _MlH (TjWWb) 

(xnb) 
(M7cW7;i/^;Hk) 

*SStt7 5>ft^ft (XI) ft&m (XHa) X«(Xnb)tS^^^di:fc 
*mW4k&m (n) Sr^S^Tf&S. 

rnwWbSjSfck 75Mb^ti (xi) (xna) 5£§®j£Hb 

Til hn h U JKDMF.DMAX^N-^^HO U h* >^©MJ&CT?££&*§i&<K 
($?£ b < tt, U t7 A, zRM^ h U ^A) ©#STlcR^$-frSCD^ K 

MTcWT^^WfcS^tt, 75>ft^ (xi) £*;w$;wt£4&(xnb)££. M 

H)J (&4Jifu 20#, 1992^, 300) ^£lBiB©#&^tf . 

memm 
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21 ^22 



O n R R 



9 ^V^^X® 



(Urn) 

*«ft«75>fc*fc da) ft, fc*«CXIIIiOXtt(XIIIb)tKJ6S«Ci:feJ; 

o> cm x« (nm) 



L 4 R 21 R 22 



^ (HP) " 

* (n P ) ^C, MlL^tTH AD^X 

****** r;m*->*** An^nm, ad^m^ 7 

^ Comprehensive Organic Synthesis, 3, 481, 199HB*0^fc^V>, X- 
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Btf^>-¥>m<Dm&tz\-fT*fZ<^W7V -)lT*&Z>4k&%)<D&!$., intent© 




(XV) (ma) r (Hq) 

Y(-C(=NR)NH-)<t^-&-r^.2(s:^BJ^^tJ (Eq) ^#§^T'$>§„ 

SJ&te, 75 >fc1k%!) (XV) RtX (ma) £/B^> Comprehensive Organic Functional 
Group Transformation, 6: 639, 1995X&J. Med. Chem, 41: 271, 1998lClfB^©^Sl- 

Btf^<Dmmf-T*$>2>mmi£=?$:lfr LTY(-C(=NR)NH-) (Ilr) 
#H 5 F9-194451^$S^|S«©^(C^oTM3fi-r^ £ 

Y3&«-C(-C-NQ a )NH-Tf*S*58ilifl3'&* (lis) teu 75>ft^« (ma) Rtf (XV) 
Pharmazie, 50: 12, 1995X«US-5030738^^#fcfB^CD^^lC:^-=» TKiT 

m i o s& 




B/^tf^VU S^>Tfe«*5S^b-&% (Ht) te> J. Chem. Soc, Perkin Trans.l, 
1712-1720 (1975)> J. Chem. Soc, Perkin Trans.l, 1611-1617 (1994)25: ^Tetrahedron Lett., 
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33, 5209-5212 (1992)fcB*©>6rttteft 0 T«jfiT* Z> 0 

**W^^s«jfir«fcae)©«^^«.cina), (nib). One) £tf (xD tt. 



R 21 R 22 (Xlla) R * R « 

(XVHa) (MtcW /vxtttt x 

R 21 R 22 21 

^v^) (xvmb) 

r \!!/ r22 n 21 r 22 

(xvno (mo 

smk ^ (nia) < (mb > »tf toe) tt, *ti*tw*>-rz y s (xvna) . 

(xvnb) (xvnc) * (xna) xtt (xnb) *, tMB*5*a©7* 



(ma) 



(MM) 



(nib) 



m&2 



R v 21 R pa A-X-B-COL 1 o« r22 R 21 22 



^ l^iT — _g A-X-B-CCH^ 

(XIX) /vw 

(AX ) (XIa) 
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f * Z. tUft-V^Z. 1 Rtf 2 K^f &KSp'^ P 2 &tf P 3 te, MfB Tprotective 

Groups in Organic Synthesis (US 2 fig) J fclBIS 2 ftfc7 S J jp j£3r ^ JI/£© 

7.;v7 7^;vs©^-^y> (Aidrich^ ^m-^cmi&£ 
Me#SU£fc«fcOfc&n&Kfc£j&ftWU i»fl^#K *©&&*i>fcfcdc*ittfc 

£M©*il^tta:bT*iB3n, wssns. *tta#©5e»tfrafcf<tf iitfc 
#ffi«©^iftf^*iiffibTfftons. 

f*ntt>T€r*. 

^B^'fb'&tix^©^^^^^^ nam© i axis 2 a«±&*aj5K»t 
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v&otmmi vmi mm* mm* mmm^mvx^xh^ 

(AM) **tfc*. X£*3MkS!l. BMfflk MM, Aft 

b < tto.l~10 mg/kg^M^T& tK Cftfc 1 2M4 ISfC 

#»st, i b i ®»s»»[Bfc»jtTa#r«. «tt«jatLTra, #a 
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*wmm\$* *m<D&ftm<Dmw?hz>wm2 000-25745 m<owmw 

#%^fc^"T. Fmoc^(9H-7;V^-l/>-9--f ^^^0 

###J1 a 

2-^DD-5-^ h+v7-'J >*»«2.0 g ^tM7%^b7Km^^lO ml^S^lO 
ml KiP A fc^, 130'CTl9l5K8l#b&. Kfcifc£8tt6U tKSJDATRKX^V 

^U->=1 : 3)UT, 3-7 ^ 7 -4-£7 □ □ y^j -;i/(723 mg)£#fco 
###! 1 b 

o-T^y y^J— ;V500 mg©s^an*^>7.4 mi^i&lc^pnt-:/^;!^^ 

fee BiS*>'U*^*7ix^n-7hif77-<— (Kifex^;u: ^U->=i : 15) 
TilUT, 2-(t-^JVy ^^k>n+y)7 x^;i/7 5 >(1.01 g)&»&. 
###111 c ~ 1 g . 

###11 2 a 

iSLT, 2- (h^>Jy>-l-^J^-J!/) ^IlSl^lfilttit 
##f|2b^2c 

###!j 2d ' 

eu^>-3,4-^^;i/^>MtM7Kg^mo^^^iD^M^TT90^F B m#bfe 
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2-^7 n a^y-ify^~ji^ m K Monatshefte for Chemie5 96 . ^ 1965gBlR(W 

r, 2- ( 2-^ n a7*-»7$syRMmm*9m&tm&m*k vxmt. 

Fmoc-^D U >(BT, Fmoc-Pro-OH)500ing©^ D O/^ >3inl»ttte*-fb^ 
*U^0.1na*jB^ SlTl^Ufc, K*«W*«ET«*b, »*fco- 
_hDT-U>90mg, fcfU^>0.07mI, ^ n n^^>3inl*jDA3l»na»Ufc. 

>= 1 : 8)T*« L T, (S)-^* V >-<M- 2 -[N-(2-n hD7x ;wt 
#fM6~9S^3 5 
1 0 

F m oc-Pro-OH500mg, ^>^T5 >0.I8ml, BaptHR721 mgRtfS^f V ^ D t? 
»JL^)],T$ >0.52 ml*5>* DD^> 5 ml^D*., MT2«FWl40^Jl«sUfc. 

OT> #*W5tB«icftau T , 7;^u>-9-r;M^Ks)-2-(N-^>^ 

11-24 
2 5a 

Boc-Pro-OH50mg©DMF2.3ml^(C, »~F\ 1,2,3,4-X h 7 t K D-f V *J >J 
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>31 mg. DPPA0.08mh h U X3MV7 B XXlOml^iJO*., MM~C2&J[ei40ft&LW\s 

tc a sat, ###y 5 tmm \zmm lt, t-y^)v (s)-2-(u,3,4-x b ^ t f p -i v * 

7 U >-2-f;i/#;]^x;i/)fc!P U y>^M+yl/- h(75mg)Sr#fc. 
2 5b 

###J2 5 a tmmzLT. ###12 5 b©fc<&<fc£«jSbfc. 

2 6 

Fmoc-Pro-OHOTOF^^-SO'C £fc£P U N-*^^* U >£FfiET£ P P 

x^;i/X7.T-;i/^jnA-io~-i5 , CT?i ottfflMW&, 2-7$.;*t>V—hV)i>&isa 

&-20T:~£&T21l$IBJ«#b;fc. E>B*&SWBa, ffiSgbT, (S)-2-[(2-y7;7i 

#%#i|2 7~3 4&tf 3 6 
##W2 6 tHitbT, ###J2 7~3 6 ©te^fcii^bfc. 

3 7a 

h U;H0 mtigafcKl, 2-7)V3m- b P^>-fcf>0.17 mlR^H* U ^A320 mg£ 

in*7ot;T2oi5rajft#bifc. Ej&$fcfcjfc&in*Tfmx3\M/^fflffibfc. *r«gJl£ 

:7W— (SH»X^-;|/ : ^1^>=1 : 2)T*ISbT\ (S)-2-|[(2--hD7x^jl')75 

y]^?jV)t:DU v?>-i-*;i/^>m t-^n^ 7^(459 mg)£#fc 6 

3 7b 

(S)-2-*;i/a ;l/ H P I) V s >-l-* >^ t-^JVX^T^ (J- Org. Chem., 56: 2624, 
i99iSB»i©#&fc<fc DID, 2-7 B. J h U M^on^^>©§^ 

2 on*M«»bfc. s^seynts^ atkbt, (S)-2-([(2-y7;7i^)7$;] 

###J 3 8 

(S)-2-h KD^y/^tioU y>-l-AM>| t-^JVX^f^ h U 7i- 
;^7 > 7^c>R^THF(D^^^-30 t C^^b, 7 x y^*;W#>it y^V^Dt: 
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3 9 

Fmoc-ProOH&rX2,3-^t: K D-lH-f > K-JUfetf-J?* DDX^>|;^U 

(S)-2- ( 2,3-v t H D-m-f > K~;iM-*;i,tfx;i,)t?n u 5»-i-*/n«>« (9H -7 

###J 4 0 
###14 1 

3 - (4 " 7MD7 X ' * ^ > * H 127 mg^DD *;l,A6 ^^t: 
exo-(8-Tlf tf->* >^r^)*^t5 >H t-^^X^MCfc mg, 

5M V^D k^X^7$ >0.2 nil*to*TMT-ttii#Lfc. R^Stoo% 

* h if 5 >V - OMi^ : <v*tf >-3 : l) TiiUT, exo-8-Tif-8-{[3-(4- 
7)V*uy x / D [3.2.1]** * >- 3 -< ^* > 

t-y^X^ ^^(173 mg)£f#fe 0 
###J4 2 

##M4 3 

*A368 mg , 3^*U^A220mg*jBATM-e--|fta«iLfc. S^IfC« 

Ttt*U l7j(i||7^y^TW, «6Ur, exo-{8-T*y i -8-[(3,4-> ? i7 D 

^x^)^^fy//D [ 3.2.i ] t^>-Hjt,)AM5> S | t-^mr 
;W513mg)*#fc 0 
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###14 4 

exo-8-^>^Jl/-8-71f t*->^D[3.2.1]^^^>-3--f JV7 5.>(2,5-i?t h+vf h 
^fcKD7^>, 7±h> : J^)V^y^lS^yz/)VT^y^m^\ Eur. J. Med. 
Chem.-Chim. Then, 19: 105, 1984lB«fe0^^}C^ViM3g)©THF^(C> ? -t-7>;i'> J 
^;V^-h^jJDA, ^tCT3BFpm#bfco S^^«S> HUT, (exo-8- 

^>v ? ;w8-7if b*">^D[3.2.i]^-^^>-3--r;v)*;w\^ >m t-^f;nxfj^ 

.#%0>J4 5 

(exo-8-^>> J ;K8-71f fc! O [3.2.1]^ ^ >-3--f;U)^;WN^ >M t-^^X 

^MitTC^fToTc, M^St^S, ffilSlUT, (exo-8-71?t^>^ □ [3.2.1]^"^^ 
###14 6 

(exo-8-Tif b*->^ D[3.2.i]*^ ^ >-3-^ ;U)#;wia. >m t-^f^XXfil'-I 

T, (exo-8-[(6-7Jl/^D^-7^ l/>-2--T Jl/)^^;i/]-8-T1f t*->^ D[3.2.1]^"^ ^ > 

-3--r ;i/ j ts )\>n =i ym t- ?^)ix.x ^mm.^M^m h UT#fc. 

4 7 

(S)-2-[N-(2-~ hn7i jwx^-f ;V] tf a u >^ 1/ >-9- 

-f ;M ^JUXfJl/ 67 mg©DMF 0.75 ml?gffc fc?^ U v^O.03 ml^JP;^ MWV 

A^OVhi?*^^^ -(S^iXfjV : ^\^> = l : 3)T*itM UT> (S)-N-(2-X h D 
7 x ")],) b° D U V y-2-t! $ F (22 mg)£#fco 
###U 48-63 
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##0J 6 4 

(S)-2-[(2--> 7 y 7 i - ;Wt )l) fc? D y S> >K (9H- 7 V 

6 5 ~ 7 3 

6 4 £ R#£ LT, 6 5-7 3 <Dtt&m*m& bfc. 

7 4 a ~ 7 4 k 

7 5 

(S)-2-(l,2,3,4-T- ^kHn-f U >-HMM-jP)fDij s»* 

g£ t-^JVXXfJl/ 70 mg©^7 D a * * > 2 .i nJ^Mfc, fc&T, HJ 7 JWfrD 

Th7kHD^V^.j >_ 2 _^ ,p ^ h >(34 mg) ^ t#fCo 
76-85 

8 6a 

{exo-8-[(6-7;i,^ D * 7 * U >. 2 --f W ^-S-Ttf E^n [3.2.1]*7 * >- 3 - 

arwau-c, exo-8-[(6-7;^n± 7 ^ ^>-2-^;io*^]-8-:rif tr~>* p [3 .2.i] 

8 6b 
8 7 

exo-8-[(6-7;!^D^7* l^>-2-f ^^J-S-^fc*^ D [3.2.1]** *>-3- 
^^75>ZM& lH-^>y [d][ l 5 3]^-y-^>-2,4-^>, HUX^7§> 
SlPlBFCfi^feKI-n 90#«^Lfe o R**«WU S^X^l^n-A 
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tt><Dm&mm& h jf&JHb UT, 2-7 S[ / -N-{exo-8-[(6-:7 Uj-7?U >-2- 
-f W ^;V]-8-7if h* -> ^ P [3.2.1]*$ * >-3--f ;U) ^ >1f 5 H £$&fe*&#B £ b 

#%0"J 8 8 

exo-8-[(6- 7)l>*nj-7#]s >-2-^f JW) ^ ^;l/]-8-7 If t'v^D [3.2. 1] * £ * >-3- 

>-T5^- hTJKUT, N-v-7y-N , -{exo-8-[(6-7;V^-0^-7^l^>-2--r;V)^^ 1 
;i/]-8-7 If tfv^n [3.2.1] 3-£^>-3--f j|/)-0-7x^M V^l'7«:*&fiB#£l' 

8 9a 

7K^<b U 3^ A 7^5 x£ A23 mg£THFl:iMY?§U (S)-N-[2-(2-7°D tf;V)7 xX 
Jl/]k'DUy>-2-*M^$ Kl40mg^iDx.fe^ 80t;-eil5Kljg#bfc. 

7h^77^ -(i^X^;i/)T^ILT, (S)-2-{[2-(2-7"n H;!/)? i-JV]7 5 7 } 
;* tf P U 5? >(112 mg)^#fc:o 

8 9 b ~ 8 9 g 

###18 9 aiimmiZVT. ##0iJ8 9b~8 9 g<7Mfr&*&S:8!ljSbfc. 
###U 9 0a 

7;^*>Si^T, ((2S)t°p y ^>-2-<;V)-N-[2-(t-^ h^^^^^;i'>'P^>') 

h*171 mg^THF 8 ml^KlTK^bU J^7)V^ X^7 A40 

£££ ~> U # 9 D7 h ^ 7 >f - n P * ^ > : x3? y -;W-5 : 1) 
T*ita£LT> 2-{[((2S)b°PU> ? >-2--r;i/)^^]7^ / )7iy- ;V(47mg)£#fc. 

9 0b 

(S)-tf P U >-2--f Jl/-N-(2-^7 UD7 X-JV)* JV^^r-y- ^ K500 mg* h U X^JV 
7 H >0.6 mlS:^(Boc) 2 0 729 mg£ ^DD/^>6 mlfciO*.* WfaTClftTflfoW b 

feo R^aticTKSrjD^.^ □oMATitBtfc. ^mm^myK^mi- b u ^atr 
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■*f->=i :2)-?mmLT, (S)-2-(2-^DD^x-;i/^;wtq£-r;P)t: 0 DU>5>-i-^;i, 
##M 9 0c 

(S)-2-(2-^ □ D7x-M^WjP)tD U 5?>-l-*;i/5l?>» t-7*?iVXXf 
;W00mg©THF8ml^fC, *»T, **{b^- h U -7A104 mg*iQ*.M*eill*W 
*#U HiCH-F^^>0.2ml^D^2P#P B 1ji^Lfeo EJfc?£fc:;dc£2H]*.T* □ D 

□ d ^ ^ >i5 miTAr/ h u y)\>*am&is mi^u^xmmmwvrco &fom\z& 

: ^DD*^ = i : 10)T3lSbT, (S)-N-(2-£ nD7x~ ;lO-N-* 3\>Hf 
D U S; >-2-*;i/^^r-y-$ K<399 mg)£#fc. 
9 0 d 

l-[2-(2-t h'n^y7i^)7t^]^>yjH:X7y>556 mgOX^ J- 
;H8 ml&tflO%/^^A;fr-#>50 mg^JjpA, *R£3£gWF 

SKx^TttttJUfc. ^»*^*K^-hU*>A-Ctt«a, lib, i^mx^ 

^TttJMbbT, l-[2-(2-t Hn^->7arX;P)Tir^;i/]tr^7^>(261mg)^#fe. 
###!J 9 1a 

W©2-7^D^W7^l/>^J|«t UTI I*. EP-0351194^?1IB« 
9 1b 

#$mm.w\^tz* Rm&&®m\s. y u 7 a^/ dy h ^7 7 ^ - ctiit 

§ £ t \z £ o , { i-[(6-^ d ^- 7 ^ 1/ >-2--f )V\ f ^ u i? >-4--f ;i/ } 7j ji/ 

A*5 >@g t-^^X^T-^^^feH^i: LTllfc. FAB-MS:359 (M+H) + o 
#ij 9 1c 
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LT#fc. FAB-MS:259 (M+H) + . 
9 2a 

(±Htfaij y>-Hj^;wu>^t-y^xxfiv$i^^ttffii/^ ## 
#19 l bt|HimtcbT> (±)-{i-[(6-^;v^P^-7^i/>-2-i';i/)p<5 1 ;i']tfou> ? > 

-3--Y ;i/]*JWX= >8fct-^;VX^5r;W*Sl5aUfc. FAB-MS:345 (M+H) + o 
###J 9 2b 

a ^ 7 ? v >-2--r ;V) ^f;V]HD'j >-3--r ;v t s >ztti & u & . 

FAB-MS:245 (M+H) + e 
##011 93 a 

i-[(6- 7)v*u-r7?v >-2--r )V) * zs-a-% >®xf;i/x7fjv 

&m&VfCo FAB-MS-.316 (M+H) + = 
##M 9 3b 

i-[(6-7ju^-a^-7^v>-2--r Ji/)^^;v]tf^u y>-4-*;vtN>^x5 : jvx^T 

fro S^^J&IU» l-[(6-7 JVt 0 1 7 ^ 1/ >-2--f iV)^ If ^ U v >-4-* 
•&>W.*m%&mWil l/T#fc. FAB-MS:288 (M+H) + o 
##0iJ 9 4a 

Arzneimittel Forschung/Drug Research, 30: 1051, lPSOiEtfcGDTj&lC^o T. 1-^ > 
9 4b 

i > e^M-x JV7 7 x;i/-m--r ^ 3^ V-;i/-5-^7 * fjkxxf^o^ 
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?)WVy y -;1/-1H--T ^ ^/-)V-5-t) >M*%fco FAB-MS:249 (M+H) + » 
##M9 5 

)V)*?)V\\f.m 5?>-4-^-^*»fiLfc. FAB-MS:260(M+H) + „ 
##00 9 6a 

SSSfiHflttUT^fc. FAB-MS: 162 (M+H) + c 
9 6b 

^>V" h lj JV^ifeiftUtffc, FAB-MS:188 (M+H) + . 
##00 9 6c 

<D7mm&6o c c\zTsmmmwLtzL&, k^^il, 2-(2-^*v^r s^vus? 

>-l-f ;TOSH^^X^T;^i6S#:i LT#£ 0 FAB-MS:221 (M+H) + o 
##M 9 6 d 

tVXntCo FAB-MS :205 (M-H)% 
###J 9 7 

WO94/20473-^^#g©#%^i|2-C(CfB«c©7j?* fC^o T, 2-(-f 5 PV—A'-l-'i ^) 
5fcA*K*«aSLfc. FAB-MS:189 (M+H) + 0 
9 8 

Monatshefte fur Chemie, 96: 182, 1965lBlKO^Sfcfi£-3 T, 2-7 :nn;i/7Jl/:7 7 n 
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;l/£S#&£SSli£Lfc. FAB-MS:230 (M + )o 

9 9a 

^*^)l**^£M>mM*^)ltt^)V*mn&temWtLTmCo FAB-MS:235 

(M+H) + o 

#%^J 9 9b 

b tNm^L/T> 2r5/>7U'\**/)l'ttzs&&mWt&m&\s1t. FAB-MS:219(M-H)- 0 

##00 100 

J. Med. Chem, 14: 1054, 197lfB«t©>£i£fc:fi£o T> N-( U v ? >-4-< )V)1 >X7 
^H-mMm^MjgLfec FAB-MS:205(M+H) + o 

10 1 

3-7 a y if y v > & ^ > v /-f ;Wb LT#6ti^N-(t: u >-3--r >X7 ^ 
h £x^ y ^ y -)v<Dm&mmz&mv, 4 M^tzicsst -iix^j^ 

FAB-MS:205 (M+H)\ 
###| 10 2 

i-[(6-^ u-yy$v >-2--r ;i/>y tf ^ u s> >-4-< ;w7 ^ y-^BMBas 
4-(t-7 h ^ tf^ u >-4-# >m Sr&tey ^ 1/ > fc^it, - n 

fcWSC-HCl, H0BtWhUX^;V7$>^Jnx., Sfifc:Tl6l^lWfl|j*bfc. R 

-r;i/)y^;i/]H^u> J >-4--r;i/}*;wt%-r;i/)t o ^u s?>-i-*jv^>m t-7^;v 

X7,tS>1/£:&S&@#:£: l/Tffc. FAB-MS :470 (M+H) + . 
###1 10 3 

1-K6-7 )\,arujry $ i/>-2--r ;^y^;v]t°^u s?>-4-<;v75 
i-^>^;i/-2-^^7.;V7 7x;i/-iH--r ^ ^*7— ;w-5-*;v#>K«:JR»tbTffl 
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^ H^Miebfeo FAB-MS :489 (M+H) + o 
10 4a 

(s)-N-(t-y h^yjjM-jP)^n u >&jMpft i/r/sv^ ##m 102 tnmzh 

T> (S)-2-({l-[(6-7;i/^-D^-7^ \s>-2-^ z?>-4-^()l)%)lA^ 
D U 5?>-l-*;P#>» t-^l/XXrJ^iJIbfc, FAB-MS:456 (M+H)\ 
10 4b 

(S)-2-({ 1-K6-7 uj-7?u >-2--r * t?^ u 5? >-4--r ;w # ;i/ ; ve-r 

^)t!D'Jy>-i-*M>i t-^H7T;^^4tttffll\ ##00 9 let 
IhMH£LT> (S)-N-{l-[(6-7;i/^-0^-^^ V>-2--i )V)^)V\ fcf^ U ^>-4-^(JV) 
k'DU^>-2-*^W5 F-&m*££®5tb*:o FAB-MS:356 (M+H) + o 
10 5 

exo-3-T$y-8-^>> ? ;i/-8-T1flf->^n[3.2.1]^-^^>^ % 1 0 2 tnm. 

^Sfcct^2-7x^Mtti^$t, N-(exo-8-^>i?;i/-8-71f k'y^ □ 

[3.2.i]t^^>-HJP)t*7i^i/-2-*M*D-5 Htufc. ^n^x^y-;nc 

HMT, ^M7X*3S7C^V\ N-Cexo-S-T-tfVfv-^P [3.2.1]^-^ ^>-3--r;P)tf^x 
x;K2-#;1^*1j-$ H-I»7 ; EJV77X ( i:lTffc. FAB-MS :307 (M+H)\ 

l 

exo-8-[(6-y;^^-D^-y^ l/>-2--r;i^)^5 1 ;i/]-8-71ft:S/^ D [3.2.1]^^ >-3- 
-f )V7 5 >27 mg<Z) y^DD^ >mW,Z 70U hD7 iX;i/23 mg, eHM. 

7m-T MJ OA 16 mgSrjD^L 40£f«a3t£NlL (S)-N-(2--hD7xn^)tfDU^> 
-2-#;i^^r+f-$ K22mg, hUx^;i/T^>0.03ml^Jn^T> ^&T-lM#bfc. 

X^;i/ : ^\^-y-> = i : 6)TlS®[bT, (S)-Nl-{exo-8-[(6-:7;l^D^:7^ l/>-2-< 
9^3-8-7 If tf->i7 P[3.2.1]^-^^>-3--T;l/)-N2-(2-X h D73ix;i/)tf □ u V 
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V-l^fc^J^D-S F(49mg)£#fc. 
#l»!]2~3 4&tf 3 6~5 8 
H»J1 tmm\ZhX, »J2-3 4W3 6~5 8 ©*b£«ft£S55Ufc. 

5 9 

(S)-m-[2-(t-^)l^^^JV-> U *ris)y x - ;V]-Nl-{exo-8-[(6-7 M Uj-y#U 

y-i-^M^M-z-y^iy^ □[3.2.1]^^ >-3--f;w tf n u s^-i^-s^;^ 

(1.0MTHFi»0.07ml)£iQX.. 2f^jf #Lfc 0 MJ^^TK^JjaATSmx^ 

07M/^i?X*7A^p-7 b^^7^-(ftM31^;V)T^^UT, (S)-N1- 
{ exo-8-[(6-^ )V3r U-y-JZV >-2--T Jl/) * ^)V]-S-7 15 s Vf > # D [3.2.1]:* £ ^ >-3--f 
;^}-N2-(2-t Hn^r~>^3i-;V)eniJ^>.l,2-i?^;V^^rl7-5 K(19mg)£#7Co 

6 0 ~ 6 2 

mmmiRU5 9 tmmizLx, mmm6 o~6 2©^tj^itbfe. 

6 3 

exo-%-[{6-y )V3TUjr7 $ l/>-2--f ;l^)^^;i/]-8-7if t£5>? D[3.2.1]^-^7^>-3- 
^;Wt$>^ 7^-^X7. 5^^592 mgtT-fe h'J^20 ml©?M^#lt, (S)-2'- 
->77 k'DUi^^-^^^-y-nU H315mg, D [5.4.0] 

77-7-X>223 mg&tf 7iZ h-hU ;M ml ©^^3^ in A., ^Tl7^fflit^UfCc 

A = l/99) 7^;Vmi52mgt^^y-JV^inx.. MEETT^bT, 

(S)-N2-(2-->7 J 7 x.-)Vym-\cxo-S-[(6-y)V^TUiry ? U >-2--T )V)^^)VyS-T 
If tf O [3.2.1]:*? ^ >-HMHD'J 5?>-l,2-S?;frJV#3rU-S 
-TkfDt/822 mg£a£fi#&ttEH*£ llife. 
^»!l3 5&tf6 4-70 
H«J6 3<t^i3LT, |H«J3 5&tf6 4 ~ 7 0 (D4t&%d*mm. b7c» 

7 1 
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2-{[(S)-l-({exo-8-[(6-7 Uj- y $ U >-2--f )l)^)V]-S-71f H ~> ^ O [3.2.1] 
i&0.7 mlSritlTU ^T3^^m^ S^lM7jcm<^bU^A7K^0.7ml^n 

-s^mmm?^ -w >hp-20(hs^#) (7k/pt ^ y -^=100/0-50/50) t 

ffiStT, (S)-2-|[l-(iexo-8-[(6-7JV^D^-^^ l/>-2--< JW)^;V]-8-71f liS^ D 

[3.2.13^-^^ >-3-f;i/}^;w^-i';]/)tf p y e^>-2-^;i-fc;i/]7^y }^m#m 

± h U 7 AJ&195 mg£#£#JlttP#:£ UT^fc, 
7 2 

2-75 y-N-[cxo-8-[(6-y)V^TUi-y^]y>-2-^)V)^^Jl]-S-7^}l^^ U [3.2.1] 
* >-3--T ^ >1f 5 F300 mg, 2-0 U U ^ >X7;i/xk K 105 mg. 

*^*^-hU^A315mg^inA> ^T*3SWM#Ufco R^fc^j^mTK^ 
hU£A7j<^M30ml£7JD;?L ^X-^;i,50mlT^{±ib, MtJf £f&?0:ft:^7.kTi5fc 

jW7Ai7D7h^77^-(7 >^e— 7 7k/* ^ J O D^;!/ A =0.2/2 

/98) TltlgLfc^ KiX^l/tn-A^>©!g^^I^&M^LT, 2-[(2- 
^7 p D^>^)75 y]-N-{exo-8-[(6-^;i/^-n^-^^ P>-2--f ^PWl^-S-TIf 
tfv£ D [3.2.1]^" ^^>-3--T;i/)^>lf$ Fl87mg£Mm£^£LT#fco 
7 3 

(R)-N-{exo-8-[(6-7^^n±7^ V>-2-^ )V)*^)Vy%-T*¥ If ->^7 U[3.2.\\*y 
^ >-3-<;V} k°n IJ 5?>-2-3t7^#^"»J-$ H250 mgiDMF 8 ml©^^{C2-X h O 
7x-;V»Kl31 mg, WSC • HQ 138 mgS^HOBt 97 mg^jD^., MTll^HWift 

WLtz 0 fcrnrnzmmmwrni- h u ^^*»«4o mi^n*., s^px^noo mi 

;V.A=0/lOO~3/97) T*imbTf#e>nfeH#^p<^y-;HOml«j§?L^ 7-7 
;^57mg^5P^7c^ mm*m$CtZ>Z.£\Z£lO, (R)-N-{exo-8-[(6-7;i/^P^7 
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* vy-i-^M* ^;i/)-8-7-iF □[3.2.i]^-^ * >-3--r ;i/j-i-[(2-x ho7i- 

f!»J 7 4 

mmm7 5 

(R)-N-{exo-8-[(6-^;i/^-n^-^^ l/>-2--f )V)^)V]-i-7^ Ifi^ n[3.2.1]^"^ 
^>-3-< ;i/)b!P U 5?>-2p*;P*^U-5 H250mgtyiz: bX h U Jl*ml©fi"&*llC 

2-nhD7xn;wv>'T±-hi24nig^inA, i^T24B#ra§i#Ufeo 

a =i/99~2/98) -zrmmvtco nznitn&it y -;no mi 

te£i*T, (R)-N2-{exo-8-[(6-^;i/^n^-^^ U>-2--f U 

[3.2.i]^-^^>-3--r;i/}-Ni-(2-- hn7x-;i/)tn U5?>-i>5?*;w#^iJ-$ 

7V;Vm^l64mgSrmfelg^tUT#feo 
s!«J 7 6 

H(6-:7 nt7^i/ >-2--f ;io ;* tf u >-4--r ;i/T $ >- ^m^2oo 

mgRr^2-7xn;^S^120mg^:^b^^l^>3inl^^U, ^tl^WSC • HC1 
140 mg, HOBt 98 mg&TS b U X3\^7 ^ >0.25 mlSrlP^., ^afcTl6^flHJSt*^ b 

u fc. # e> ntzmw. & 7 ± b - h u e> ma u T#fe^j^r B i65 m g © -5 © 
iiomg^»mx^;nomiSL^^y-;nomifc^b, 4 Mttflak*--»lfex^- 

n & s bx> n-{ i-[(6-^;i/^- o ± ^ ? v >-2--r bf ^ u >*>-4--r ;w t* 

77-98 

3feJ6«7 6©^fttH#fcUT^ «M7 7-9 8 ©fc-&tt£«SSLfc. • 
H«iJ 9 9 
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Organic Reactions, XII, 356 {\962$dM<V%&\Zffit\ l-^<>i?;i/-N-{l-[(6-^ 
»/— ;P-5-*;P^^rU"5 F400 mg©^^y-;i/8 ml — THF8 mlfi'&»lKfc3i*y©7 

7^- (*^y-;V/^nn*;VA=2/98~4/96) TlMftbfc^ -f V^DH^ 

x-T-;i/-^ DDMA-iixwf.^iT, i-^:>> ? ;kn-{i-[(6-7;1'^- 

10 0 

N-(exo-8-Tiftf v-^ D[3.2.1]^-^ 3? >-3--f ;i/)H7xn;W2-^;i/#^lJ-^ Y—%L 

JW7A^D7h^77^~ (^^y-;i// / ^un^;i/A=2/98) TfStSlUfe. 
«*bfc&, M^^^y-M^^U^ N-{exo-8-[(6-7;V^D^-^^l^> 

-2--f ;p) ^-;V]-8-Tif t* ^ p [3.2.i] ^- ^ ^ >-3--r jV)H7x - ;v-2-£ 3rir 5 
zmm 101 

N-y77 -N'-{exo-8-[(6- 7;i/^P^7^l/> -2--f ;V) ^ 3^1/]-8- 7 if tf i7 P 
[3.2.1]^"^ ^ >-3-f^j-0-7i^JH V£ l^T86 mg. (S)-2'-y7; tfP 'J >*>-2- 
*MWr'J H43mgS^DMF0.5ml©^#)^100 c CT2^P B m#Lfeo 

/#DD3fr;kk«l/99~4/96) tiSbt, (S)-l-(N->-T/-N'-{exo-8-[(6-^;V^- 

p 3- 7 * 1/ >-2--f ;v> ;* ^;V)-8-y if H p [3.2.1] z> 9 >-3--f ;V] *> ;wx 5 5 F 
-f jw-yjy 7x-j1/)Hd y s?>-2-#;i^*if 5 H47mg*H6*sttia# 
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mwm 10 2 

2-7 x. — ;i/SMBl400 mg(D h^X>10 mlJgffcKlDPPA 0.45 mlRXS h U X^l/ 
75>0.28ml&£ffiT?iSTU 100TCT15^M«i^Ufc. £j&i££50 < CK:#iJlb;fc 

110t;fcT2l$raiB#b&. £Jfti£££iS£T#£PU fi»I|»»7K*^hU^A7K* 

7 >c * / — □ p^;i/A=2/98)T^^b75:o # •Dnfcsfl^smx^ 
mm. * 7 -t h x h u Mii^* e»^iLx, k*7i x;K2-# ;v a s >m 

l!»J 10 3 

(S)-l-({exo-S-[(6-7)l*Ui-7$> U>-2--i )V)^)V\-S-7^ Ml/2 O [3.2.1]^ 

>1.5 mtfMKl, h U 7;V*n@^mo.7 ml^^TiOA, M-esisraas 
#bfc«L mm^^htzo lIfcy^DD^^>5.0ml, BopiS^97.3 mg, 1-7 
>T=i >i»i&48.8 mg&OW V 7°0 t°;i/X^;i/7 5 >0.20 ml^JD^T 

(S)-N2-(7 ^ > ^ >_ 1 .^ ;i/)-Nl-{ exo-8-[(6-7 )V^rU±7^U >-2--f ^V]-8- 
7it*t*^^D[3.2.1]^^^>-3-^;i/)lf nU^>-l,2-^^;^^itS K(102 mg)£ 

H«J1 0 4&tfl 0 5 

|H»J1 0 3IB*©#ffi£H«fcbT,«m 0 4^1 0 5©^**8iafi 
bfc. 

H»J 10 6-109 

1 0 3 RtfltJSflJ 5 9 IEJfc©:£i££EHISte IT, H«J 106-109© 
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nmm no 

3-k HD^v^7j<7^;l/M0.91g<hTHF10ml(DfI-&tl(C, ^TT'^U^>1.2 
D naJvH/ A =0.2/2/98~0.4/4/96>Tfjt®! It, 3-t HD^y-2-(fc!^'J >>>-l- 

^-^^ i/>-2-< ;i/)^^;V]-8-yif es>^ d [3.2.1]^ *>-3--r >-mm^ 

300mg&tfDMF3 ml©fi-&*fc, HOBt 125 mg, WSC • HC1209mgR££ MJX^V 
75>0.35ml»x., M-Cl7«rIHHl^bfc. EJ&«K:«&fB&K**^ h U !>Aj!K 
i£S£30ml£jDA, 1^X^1*0 mlT 3 

A ^7 D7 h DD*JVA=3/97)TiitT, 
N-|exo-8-[(6-7;i/^n^-^ ^ U>-2-1 )]s)*^)\,yt-T1? M^Z U[3.2.1]*>7? >-3- 

1 a - 9 0 ©^^ttOflifil&^a^^Wx-^M^lCjjllfi^ 1-11 

fe©«**©«ft*^r o 3,4-Cl 2 «3,4-^Dn£^To 
Ph : 7xx;k Me : Et : X^;k ip r : 2-^Ptf;K Bn : ^>v?jk Ac : 

T-k^K Ms : ^^>^;^-;K cHex : v-^D^^K TBS : t-^;i/i?^5=- 
U ;k Boc : t-^ b*Zs%)l#-)W REx : Ex : §HJ60!I##, Cmp : 

str : #KSa, Pos : *§-&&fi, Sal : S '(fflfSBSR : 7U-# ; HC1 : iff 
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W;Ma:7W >BMfi ; Fu : 7YMt ; Ox : is^VWtm. <D 

Jfc*s*U 2HaW^fi«tt**ft*r*.), Dat : *j3lft#»tttt (fp : 

FAB-MS(M+H)\ FN : FAB-MS(M-H)\ EA : 7G*##Hii(%) (Cal : IUMI \ Fnd : 
mm), NMRl Ml/ (DMSO-de, TMSF*3 rBHI^P) ©tt^ttfttf- 

&<D6m* NMR2 : h;i/ (CDCl3,TMSFW«*P) 0ft£«lfctf- 

^©<5M, MP:J§L£ CC))„ 
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Si 



1 REx 


| Str 


Dat 


1 la 




MS(m/z) : 143(M T ) ; IR(neat) : 1622, 1586, 1493, 1180, 
838cm" 1 ; NMR2(300 MHz): 4.02(2H,brs), 4.60(lH,s), 
o.i4(iM,d^-8.7),o.26(lH 5 s),7.07(lH,s) 


lb 


OTBS 

6- NHs 


MS(m/z) :223(M + ) ; IR(neat) : 3472, 3378. 2955, 2930, 1613, 
1505, 1277, 1227, 925, 833, 783, 743 cnT ; NMR2(300 
MHz):0.24(6H,s),l .02(9H,s),3.50(2H,br s),6.59-6.83(4H,m) 


lc 


Me 
^OTBS 


MS(m/z) : 237(M T ) ; IR(KBr) : 3475, 3387, 2956, 2932, 
2859, 1615, 1484, 1283, 1171, 961, 838, 782cm" 1 ; NMR2 
(300 MHz): 0.24(6H,s), 1.02(9H,s), 2.17(3H,s), 3.67(2H, 
brs). 6.53-6 7 lGHnri 


Id 


a NH * 

TBSCT^Me 


MS(m/z) : 237(M T ) ; IR(KBr) : 2955, 2930, 2858, 1502, 
1236, 1164, 1006, 970, 875, 862, 839, 780cm- 1 ; NMR2(300 
MHz): 0.15(6H,s), 0.97(9H,s), 2.12(3H,s), 3.33(2H,s), 6.54 
flH 6 55<"2H d T=10 


le 


TBSO^^CI 


MS(m/z) : 257(M T ) ; IR(neat) : 3463, 3376, 2956, 2929, 
1497, 1263, 944, 839, 781cm" 1 ; NMR2(300 MHz): 0.17(6H, 
J-2°5) 7(9H ' S) ' 3 - 74(2H ' brs) > 6.58-6.67(2H^n), 6.79(lH,d, 


If 


nc NHz 

TBSO^^N0 2 


MS(m/z) : 268(ftT) ; IR(KBr) : 3484, 3355, 2951, 2929, 
2856, 1564, 1230, 969, 872, 838cm" 1 ; NMR2(300 MHz): 
0.19(6H,s), 0.98(9H,s), 5.78(2H,brs), 6.71(lH,dJ=9.0), 
o.yu-o.yo(l±i,m), 7.49-7.54(lH,m) 


lg 


S^Me 
TBSO 


MS(m/z):237(M T ) ; IR(neat):2954, 2857, 1701, 1469, 1418, 
1254cm" 1 ; NMR2(300 MHz): 0.20(6H,s), 1.01(9H,s), 2.04 

£M\ 3 T -^ (2H ' brs) > 6-28(lH,d,J=7.8), 6.33(lH,d,J=7.8), 
u.oo ^ixi s aa,J — /.o, /.oj 


2a 


Cn-^o 2 h 


FN : 232 


2b 


(£n-^co 2 h 


FP : 274 


2c 


Cn^oo 2 h 


FP : 248 


2d 


Cn-?co 2 h 


FN : 233 


3 


Q-S C0 2 H 


FAB-MS :264 (M + ) 


4 


(VK,C0 2 H 


FP : 248 
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5 


0 2 N H 

f NFmoc 


MS(m/z):457(M + ); lR(neat): 3332, 3017, 1701, 1502, 1340, 
1278, 1119, 758, 741 cm" 1 ; NMR2(300 MHz): 1.82-2.38 
(4H,m), 3.52-3.84 (2H,m), 4.08-4.68 (4H,m), 6.98-7.83 

{llr\jXl) 9 0.I7-0./0 ^lxl,mj, o./o ^iJljOr S) 


6 


o-v 

Me £NFmoc 


MS(m/z) :440cm*); IR(neat): 3261, 2955, 1697, 1683, 1451, 
1418, 1355, 1127, 910, 761, 734 cm" 1 ; NMR2(300 MHz): 
1.90-2.54 (10H,m), 3.28-3.72 (2H,m), 4.16-4.78 (4H,m), 
6.97-7.82 (llH,m) 


7 


c '^jslFmoc 


MS (m/z) : 481(M T ) ; IR(KBr) : 3401, 3261, 3007, 2957, 
2896, 1679, 1528, 1478, 1438, 1355, 1336, 1264, 1176, 
1 128, 1090, 1035, 990, 908, 764, 742 cm" 1 ; NMR2(300 
MHz): 1.90-2.25 (4H,m), 3.38-3.68 (3H,m), 4.28 (lH,br s), 
4.43 (lH,m), 4.62 (2H,m), 7.15-7.45 (9H,m), 7.61 
(2H,dJ=7.4), 7.76 (2H,dJ=7.4), 8.55 (lH,br s) j 


8 


CN 

F ^ NFmoc 

\ — / 


FP : 456 


9 


CN 

041 Lo 

CI <_NFmoc 


FP : 472 


in 


BnNH^O 

^J^JFmoc 


MS(m/z):426(M""); IR(neat) : 3345, 2962, 1675, 1560, 1424, 
1332, 1261, 1132, 1091, 1028,740 cm" 1 ; NMR2(300 MHz): 
1.62-2.14 (4Hm), 3.36-3.72 (2H,m), 4.14-4.58 (4H,m), 
7.04-7.82 (13H,m) 


ii 


PhNH^O 


MS(m/z):412(M""); IR(neatV. 3315, 2883, 1696, 1602, 1196, 
1121, 986, 909, 758, 740 cm" 1 ; NMR2(300MHz): 1.60-2.12 
f4H rri) 3 36-3 72 (2H ml 4 16-4 62 (4H rri) 7 04-7 82 
(13Hjn) 


12 


?r h 

c Nrmoc 


MS(m/z):490(M + ); IR(neat): 337 1,2979, 1698, 1523,1437, 
1417, 1338, 1176, 1119, 910, 757, 739 cm" 1 ; NMR2(300 
MHz): 1.87-2.52 (4H,m), 3.38-3.76 (2H,m), 4.07-4.65 (4H, 
m), 6.92-7.86 (HH,m), 8.34 (lH,d,J=8.0) 


13 


\ IMPlTlOC 


MS(m/z):446(M + ); IR(neat) : 3385, 3302, 1698, 1524,1442, 
1417, 1354, 1337, 1120, 939, 741 cm* 1 ; NMR2 (300 MHz): 
1.86-2.58 (4H,m), 3.36-3.77 (2H,m), 4.06-4.66 (4H,m), 
6.98-7.84 (1 lH,m), 8.30-8.40 (lH,m) 


14 


MeO h 

QV 

\ NFmoc 


MS(m/z):442(M + ); IR(neat): 3314, 3008, 1699,1670,1602, 
1535, 1425, 1253, 1125, 1024, 760, 739 cm" 1 ; NMR2(300 
MHz): 1.88-2.56 (4Hm), 3.43-3.82 (5H,m), 4.12-4.60 (4H, 
m), 6.80-6.88 (lH,m), 6.90-7.84 (10H,m), 8.30-8.44 (lH,m) 


15 


Pr h 

(T N T 0 

^2^JFmoc 


MS(m/z):490(M + ); IR(neat): 3371, 2979, 1698, 1523, 1437, 
1417, 1338, 1176, 1119, 910, 757, 739 cm" 1 ; NMR2(300 
MHz): 1.87-2.52 (4H,m), 3.38-3.76 (2H,m), 4.07-4.65 (4H, 
m), 6.92-7.86 (HH,m), 8.34 (lH,d,J=8.0) 
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16 


F 3? H 

lfr N Y° 

^JvlFmoc 


1 MS(m/z) :480cm 4 ); IR(neat): 3420, 3302, 2958, 1699, 1591, 
1531, 1453, 1320, 1170, 1120, 758, 741 an 1 ; NMR2(300 
MHz;. 1.80-2.50 (4H,m), 3.38-3.76 (2H>n), 4.08-4.64 (4H, 
m), 7.08-7.84 (HH,m), 8.08-8.32 (lH,m) 


17 


BrO' X. Fmoc 


MS(m/z):490(M + ); IR(neat): 3327, 2893, 1703, 1678, 1490, 
1430, 1129, 815, 761, 737 cm' 1 ; NMR2(300 MHz): 1.81- 
2.16 (3H,m), 2.44-2.64 (lH,m), 3.34-3.80 (2Hjn) 4 10-4 62 
(4H,m), 7.22-7.84 (12H,m) 


18 


«Pr h 

^_j*IFmoc 


MS(m/z): 454041; IR(neat): 3305, 2963, 1695, 1525, 1450, 
1355, 1176, 1120, 909, 734 cm" 1 ; NMR2(300 MHz): 1.05- 
1.30 (6H,m), 1.85-2.30 (3H,m), 2.51-2.67 (lKLm), 2.93-3.13 
(lH^n), 3.38-3.70 (2H,m), 4.13-4.62 (4H^n), 7.02-7.44 (7H, 
m), 7.46-7.87 C5Hnri 


19 


H 

^JJFmoc 


MS(m/z):490(M + ); IR(neat):3317, 1682, 1592, 1540, 1478, 
1421, 1179, 1126, 909, 735 cm" 1 ; NMR2(300 MHz): 1.80- 
2.64 (4H,m), 3.34-3.78 (2H,m), 4.00-4.62 (4HLm), 7.06-7.86 
(12Hm), 9.29(lH,brs) 


20 


\ y** IIIUU 


MSCm/z^OCM*); IR(neat):3287, 2954, 1697, 1620, 1539, 
1454, 1354, 1259, 1122, 909, 734 cm" 1 ; NMR2(300MHz): 
1.84-2.62 (4H^n), 3.24-3.68 (2H,m), 4.04-4.64 (4Hjb), 
6.96-7.88 (HH,m), 8.23-8.33 (lHm), 9.14 (lH,br s) 


21 


c yslFmoc 


MS(m/z) :542cm*); IR(neat):3398, 2953, 1697, 1597, 1522, 
1453, 1404, 1336, 1262, 1111, 911, 739 cm' 1 ; NMR2(300 
MHz): 0.27 (6H,s), 0.95 (9H,s), 1.88-2.44 (4Hm), 3.38-3.74 

(2H ml 4 08-4. 56 (AV( m\ 6 78 n qa /i mr o an e nn 
v.^"* 1 "/* '♦•wo-hjo ^ri,in>, o./o-/.y4 (,iujn,m), o.30-o.7u 

(2H,m) 


! 22 


c NFmoc 

\ i 


MS(m/z):427(M T ); IR(neat):3375, 2889, 1698, 1455, 1298, 
1199, 986, 844, 745 cm' 1 ; NMR2(300 MHz): 1.87-2.50 
(4H,m), 3.38-4.06 (4H,m), 4.16-4.60 (4H^i), 6.66-6.80 (2H, 
m), 6.95-7.05 ClHjrO 7.16-7 45 (5H m) 7 59-7 65 C?Vf ml 
7.68-7.84 C2H,m), 8.37 HH.br s) 


23 


Cl H 

C ' r^NFmoc 


MS(m/z):474(M + ); IR(neat):3333, 2943, 1696, 1683, 1523, 
1447, 1421, 1257, 1171, 1038, 756, 741 cm' 1 ; NMR2(300 
MHz): 1.22-1.72 (4H>i), 2.22-2.37 (lH,m), 2.66-2.93 (1H, 

m). 3.84-4 92 (8H ml 7 1 6-7 AA (9.Vi m \ n ah n *o row r«^ 
_ _ _ _ v o "j"v» /.io-/.*h» ^oxijm,), /.40-/.0Z (zrijm), 

7.70-7.79 (2H,m) 


24 


w VN N-Bn 

O N — ' 


MS(m/z) : 310(M T ) ; IR(KBr) : 3628, 3253, 2814, 1733, 
1646, 1456, 1373, 1247, 1045, 1000, 865, 741cm' 1 ; NMR2 
(300 MHz): 2.37-2.42(4H,m), 3.46(2H,s), 3.59-3.67(4H,m), 
j./m^v;, o./o^iti,r,j-/.j_) o.yZ-o.95 (ZtLm), 7.14(lH,t, 
J=7.9),7.20-7.34(5H,m),9.74flH,s) . 


25a 


OGLo 

C NBoc 

\ / 


MS(m/z): 330^1; IR(neat):2977, 1696, 1682, 1454, 1435, 
1401, 1365, 1165, 1124, 927, 753 cm' 1 ; NMR2(300 MHz): 
1.31-1.47 (9H,m), 1.78-1.47 (4H,m), 2.82-3.04 (2H,m), 
3.38-3.94 (4H,m), 4.58-4.88 (3H,m), 7.06-7.24(4H,m) 


25b 


pJLo 


MS(m/z):338(M + ); lR(neat) : 3306, 2978, 1683, 1540, 1395, 
1246, 1164, 921, 752, 733 cm' 1 ; NMR2(300 MHz): 
1.18-1.58 (9H,m), 1.74-2.48 (4H^n), 3.16-3.60 (2H,m), 
4.10-4.76 (3H^n), 7.10-7.54 (4H,m) 
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26 


NC H 

c NFmoc 


FP : 438 


27 


NC H 

l!7 N Y 0 

Me \— ' 


FP : 452 


28 


EtO H 
^ QMBoc 


FP : 335 


29 


EtO z C H 

fT N T° 

(^NBoc 


FP : 363 


30 


H 2 NCO H 

^ ^NBoc 


FP : 334 


31 


NC H 

^_^Fmoc 


FP : 444 


32 


^ H 

N \=/ ^jMFmoc 


FP : 464 


33 


CI H 

(_^Fmoc 


FP : 448 


34 


Me H 

f p*Fmoc 


FP : 417 


35 


NC ^_NFmoc 


FP : 442 


36 


F 3 ? H 
N ^NFmoc 


FP : 482 
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37a 


OS H 

f jMBOC 


MS(m/z) : 321 (M T ) ; IR(KBr) : 3345, 2953, 1614, 1514, 
1479, 1345, 1250, 1213, 1040, 869, 807cm- 1 ; NMR2(300 
MHz): 1.45(9H,m), 1. 76-2.01 (4H,m), 3.04-3.69(4H,m), 
3.98-4.17(lH,m), 6.61(lH^n), 6.97-7.19(lH,m), 7.27 (lH,t, 
J=8.5), 7.30-7.45(lH,m), 8.03-8 .20(lH,m) 


37b 


NC H 

O^Boc 


HP : 302 


38 


NC 

^ ■QlBoc 


FP : 303 


39 


^_NFmoc 


FP : 439 


47 


0 2 N H 


MS(m/z):235(M T ); IR(neat) : 3360, 3215, 2972, 2871, 1694, 
1608, 1503, 1434, 1339, 1146, 744 cm" 1 ; NMR2(300 MHz): 
I. (2H,m), 2.00-2.32 (3H,m), 3.05-3.20 (2H,m), 3.94 
(lH,ddJ=4.9,9.3), 7.14-7.22 (lH^n), 7.60-7.68 (lH,m), 
8.17-8.24 (lH,m), 8.82-8.87 (lHm), 12.19 (lH,br s) 


48 


BnNH^O 

(_T JH 


MS(m/z):204(M T ); IR(neat):3313, 1698, 1540, 1451, 1419, 
Ljdj, 1121, S>oy, 759, 736 cm ; NMR2(300 MHz): 1.67- 
2.25 (4H,m), 2.82-3.04 (2H,m), 3.77-3.84 (lH,m), 4.42-4.47 
(2H,m), 2.82-3.04 (2Hm) 


49 


PhNH^O 


MS(m/z): 190(M T ); IR(neat) : 3304, 3060, 2935, 1667, 1489, 
1446,1371,1257,1193,925,732 cm" 1 ; NMR2(300 MHz): 
1.03-1.82 (2H,m), 2.10-2.30 (2H,m), 2.94-3.14 (2H,m), 
3.80-3.88 (lH,m), 7.23-7.40 (5Hm), 9.76 (lH,br s) I 


50 


Br H 

\_r H 


MS(m/z):268(M T ); IR(neat) : 3347, 3222, 2970, 2871, 1683, 
1588,1507,1437,1292,1025,751cm' 1 ; NMR2(300 MHz): 
1.68-1.89 (2H,m), 2.01-2.29 (3H,m), 3.02-3.18 (2H,m), 3.92 
U*i,aa,j-4.y,y.J), 6.92-7.02 (lH,m), 7.27-7.36 (lH,m), 
7.51-7.57 (lH,m), 8.43-8.47 (lH,m), 10.47 (lH,brs) 


51 


9' H 

ifW° 


MS(m/z):224(MT); ER(neat) : 3345, 3237, 1682, 1593, 1515, 
1442, 1297, 1102, 1056, 1035,752 cm' 1 ; NMR2 (300 MHz): 
4.67-1.89 (2H,m), 1.92-2.31 (3Hm), 3.00-3.18 (2H,m), 3.92 
(lH,ddJ=4.9,9.1), 6.97-7.08 (lH,m), 7.22-7.40 (2H,m), 8.47 
(lH,d,J=8.2), 10.47 (lH.br 


52 


MeO h 

OX 

\ i™ 


MS(m/z):220(M + ); IR(neat):3283, 2967, 1672, 1598, 1523, 
1461, 1250, 1118, 1028, 751 cm' 1 ; NMR2(300 MHz): 1.66- 
1.86 (2H,m), 1.98-2.27 (3H,m), 2.96-3.13 (2H,m), 3.82-3.91 
(4H,m), 6.84-7.08 (3H,m), 8.39-8.46 (lH,m), 10.10 (lH,br s) 


53 


Br H 

^ 6h 


MS(m/z) :268(M T ); ER(neat) : 3347, 3222, 2970, 2871, 1683, 
1588, 1507, 1437, 1292, 1025,751 cm' 1 ; NMR2(30OMHz): 
1.68-1.89 (2H,m), 2.01-2.29 (3H,m), 3.02-3.18 (2H,m), 3.92 
(lH,dd,J=4.9,9.3), 6.92-7.02 (lH,m), 7.27-7.36 (lH,m), 
7.51-7.57 (lH,m), 8.43-8.47 (M,m), 10.47 (lH,brs) 
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54 


F a9 H 

[fr N Y° 

V 1 


MS(m/z) : 258(M T ) ; IR(neat) : 3244, 2948, 2871, 1685, 1588, 
1522, 1457, 1320, 1114, 1035,763 cm- 1 ; NMR2 (300 MHz): 
1.71-1.83 (2H,m), 2.00-2.28 (3H,m), 2.97-3.15 (2H,m), 3.91 
(lH,dd,J=4.7,9.3), 7.18 (lH,t,J=7.7), 7.50-7.63 (2H^n), 8.43 
(lH,d,J=8.5), 10.53 (lH,brs) 


55 




MS(m/z):268(M T ); IR(neat):3356, 2946, 1676, 1589, 1545, 
1508, 1489, 1396, 1307, 1070, 826 cm' 1 ; NMR2 (300 MHz): 
1.66-1.83 (2H,m), 1.84-2.09 (2H,m), 2.16-2.29 (lH,m), 
2.93-3.14 (2H,m), 3.85 (lH,dd,J=5.1,9.1), 7.40-7.46 (2H,m), 
7.49-7.55 (2H,m), 9.79 QHbr s) ! 


56 


ifr h 


MS(m/z) : 232(M T ) ; IR(neat) : 3330, 3264, 2964, 1681, 1585, 
1518, 1452, 1293, 1102, 756 cm' 1 ; NMR2(300 MHz): 1.27 
(6H,tJ=6.7), 1.72-1.84 (2H,m), 2.00-2.30 (3H,m), 2.96-3.18 
(3H,m) 3.92 (lH,dd,J=5.0,9.1), 7.09-7.30 (3H,m), 8.08 (1H, 
dd,J=l .5,8.2), 9.99 (lH,br s) 


57 


H 

\ / 


MS(m/z):268(M T ); IR(neat):3256, 2942, 2869, 1671, 1593, 
1519, 1508, 1419, 775, 681, 668 cm' 1 ; NMR2 (300 MHz): 
1.66-1.82 (2H,m), 1.97-2.28 (3H,m), 2.93-3.13 (2H^a), 3.85 
(lH,ddJ=4.9,9.1), 7.14-7.24 (2H,m), 7.51-7.56 (lH,m), 
7.83-7.87 (lH,m), 9.80 (lH,br s) ! 


58 


\ 1 


MS(m/z) : 208(M") ; IR(neat) : 3265, 2945, 2870, 1674, 1618, 
1523, 1455, 1255, 1101,753 cm' 1 ; NMR2(300MHz): 1.64- 
1.85 (2H^n), 1.90-2.30 (3H,m), 2.98-3.15 (2H,m), 3.90 (1H, 
dd,J=4.9,9.1), 6.98-7.18 (3H,m), 8.36-8.46 (lH,m), 10.07 
(lH,br s) 


59 


OTBS 
r NH 


MS(m/z):320(M + ); lR(neat):3293, 2930, 1681, 1595, 1522, 
1454, 1261, 1110, 916, 841 cm' 1 ; NMR2(300 MHz): 0.29 
(6H,s), 1.04(9H,s), 1.66-1.84(2H,m), 1.96-2.12(2H,m),2.15- 
2.30 (lH,m), 2.93-3.10 (2H,m), 3.83-3.92 (lH,dd,J=5.2,9.1), 
6.78-6.99 (lH,m), 8.44-8.52 (1H, m), 10.13 (lH,br s) 


60 


H 2 N H 


MS(m/z) : 205(M T ) ; IR(neat) : 3347, 2968, 2874, 1673, 1518, 
1456, 1303, 1198, 1157, 986, 749 cm' 1 ; NMR2(300 MHz): 
1.70-1.88 (2H,m), 1.98-2.32 (3HUn), 2.95-3.16 (2H^n), 
3.84-4.06 (3H,m), 6.74-6.85 (2H,m), 6.99-7.08 (lH^n), 
7.18-7.30 (2H,m), 9.60 (lH,br s) 


61 




MS(m/z):252(M + ); IR(neat): 3295, 2929, 1638, 1518, 1438, 
1296, 1 127, 1051, 868, 750 cm' 1 ; NMR2(300 MHz): 
1.32-1.64 (4H,m), 1.72-1.87 (lH,m), 1.94-2.06 (lH^n), 
2.18-2.30 (lH,m), 2.61-2.75 (lH,m), 2.97-3.08 (lH,m), 
3.20-3.33 (lH,m), 4.53 (2H,dJ=6.0), 7.18-7.40 (4H,m) 


62 


o-V 


MS(m/z):218(M + ); IRfneat) : 3266, 2967, 2869, 1666, 1501, 
1100, 911, 769, 731cm' 1 ; NMR2(300 MHz): 1.73-1.92 
(2H,m), 1.99-2.32 (9Hjm), 2.97-3.16 (2H,m), 3.92 (lH,dd, 
f=4 Q Q 31 7 07 (va c\ Q 18 Y1T-T hr O 


63 




MS (m/z) 259(M") ; IR(KBr) : 3429, 3329, 3249, 3075, 2956, 
2871, 1685, 1565, 1489, 1428, 1101, 919, 826, 777 cm' 1 ; 
NMR2(300 MHz): 1.72-1.96 (2H,m), 2.09-2.44 (3H,m), 
3.32-3.15 (2H,m), 3.94 (lH,dd,J=5.3,8.6), 7.13 (lH,t,J=7.3), 
7.35 (2H,d,J=7.4), 9.55 (lH,br s) 


64 


NC H 


FP : 216 
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65 


NC H 

fT N r° 

Me \— / 


FP : 230 


66 


NC 

F O fH 


FP : 234 


67 


NC H 


1 FP : 250 j 


68 


NC H 


FP " 999 I 


69 


/~\ H 


FP : 242 


70 


PI H 

N-VN^O 

Q" 1 


FP : 226 


1 71 


Me . H 


FP : 195 


72 


Me H 

N^N O 
NC (J\IH 


FP * 990 I 


73 


F 3 P H j 
N (_NH 


FN : 258 


74a 


V. f 


1 0 A 1 ^ 0 ' 774cm ' NMR2(300 MHz): 1.60-76(2H m) 

79; 2 w 0( ?%?i? 4 ; 2 - 20 (1H ^>> 2.81-^02^5; 3S-' 

3.72(lH jm ),3.83(3H jS ),4.42(2H s d,J=6.0) 6 84-6 92r2Hjni 
7.21-7.27(2H.nri _* * o.yzi.zw.mj, 

\4S(m/z) : 229(M + )"I lR(KBr) : 3217 2969 1658 1587 
1529, 1415, 1092, 750cm" 1 ; NMR2(300 MHz) 1 72-2 00 
4H^i), 2.06-2.31(2H,m), 3.02-3.18(2H m) 395QH dd J= 

I4 aH 6 b 5 1 (1H ' brs) ' 7 - 16 " 7 - 22 < 3H ^ " slim^i 


74b 


W~ N Y° 

hnV Ah s 

b 
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74c 


W~ N T° 


MS(m/z) : 229(M T ) ; IR(KBr) : 3221, 2955, 1651, 1530, 
1500, 1442, 1343, 1105, 899, 788, 727cm- 1 ; NMR2(300 
MHz): 1.69-2.00(4HUn), 1.99-2.30(2H,m), 3.02-3.19(2H, 
m) 3 90(1H m) 6 60C1H s> 7 14-7 24GH m) 7 91-7.99 

ill J j ~j • yxjyxxx^inj^ \Jm \J\J \^ xx XyOjy I » x~ i * \*j x Xjixxj / * * 

(lH,m), 9.05(lH,s) 


74d 


Me H 
\_y n 


MS(m/z) : 210(M + ) ; IR(neat) : 3315, 2926, 2855, 1660, 
1520, 1447, 1407, 1346, 1109, 1257, 923cm- 1 ; NMR2(300 
MHz): 0.81-0.98(3H,m), 0.98-2.27(13H,m), 2.83-3.18 (1H, 
m), 3.29-3.53(2H,m), 3.68-3.78(lH^m) 


74e 


ci H 

ox 

MeO ^ 


MS(m/z):254QV[0; IR(neat): 1685, 1590, 1520, 1459, 1306, 
1169, 1027cm' 1 ; NMR2(300 MHz): 1.75-1.82 (2H,m), 2.00- 
2.25(3H,m), 2.95-3. 18(2H^n), 3.81(3H,s), 3.91(lH,dd,J= 
8.4,4.5), 6.58(lH,d,J=9.3), 7.22 (lH,d, J=9.3), 8.18(lH,s), 
10.45(lH,s) 


74f 


Me 

TBSO ^ H 


MS(m/z) : 334(M T ) ; IR(KBr) : 3308, 2955, 2930, 2859, 
1681, 1585, 1503, 1469, 1293, 1050, 973, 838,782cm- 1 ; 
NMR2(300MHz): 0.21(6H,d,J=8.7), 0.99(9H,m), 1.71-1.88 
(4H,m), 2.20(3H,s), 2.98-3.13(2H,m), 3.89 (lH,ddJ=9.3, 
5.3), 6.69(lH,dJ=7.8), 6.82(lH,d,J=7.5), 7.00(lH,gr=8.0), 
9.18(lH,s) 


74g 


Me H 

TBSO^ 5 ^ QMH 


MS(m/z) : 334(M') > IR(KBr) : 3275, 2956, 2932, 2859, 
1679, 1523, 1290, 1254, 1218, 1163, 1010, 969, 859, 840, 
781cm' 1 ; NMR2(300MHz):0.17(6H,s),0.99(9H,s), 
1.70-1.88 (4H,m), 2.21(3H,s), 2.96-3. 14(2H,m), 3.89 
(lH,dd,J=9.0,5.0), 6.66(lH,s), 6.67(lH,d,J=8.1), 7.82 
(lH,d,J=8.1),9.61(lH,s) 


74h 


CI H 

iff 

HM^^ < NH 


MS(m/z):239(M'); IR(neat):3419, 1635, 1541, 1418, 1306, 
1045cm' 1 ; NMR (300 MHz, CD 3 OD): 1.66-1.74 (2H,m), 
1.94-2.17(4H,m), 2.42-2.54 (lH,m), 3.22-3.40 (2H^n),4.42 
(lH,brtrr=6.9), 6.72 (lH,ddJ=8.4,1.5), 6.88 (lH,brs), 7.29 
(lH,d,J=8.4) 


74i 


CI H 
TBSO ^ 


MS(m/z):354(M T ); JR(neat) : 2929, 1584, 1508, 1458, 1422, 
1297cm' 1 ; NMR2(300 MHz): 0.22(6H,s),0.97(9H,s), 1.74- 
1.82(2H,m), 2.00-2.30(3H,m), 2.98-3.17(2H^i),3.90(lH,dd, 
J=6.3,5.0), 6.51(lH,ddJ=8.4,2.7), 7.18(lH,d,J=8.4), 8.10 
(lH,d,J=2.7), 10.38(lH,brs) 


74j 


CI H 

fff 


MS(m/z) : 240(M') ; IR(KBr) : 3278, 2966, 1659, 1529, 
1458, 1434, 1364, 1282, 1212, 1103, 1039, 877, 846cm' 1 ; 
NMR2(300MHz): 1.63-2.22(5H,m), 2.95-3.20(lH,m), 3.87 
(lH,ddJ=9.4,5.0), 6.67(lH,dd,J= 8.8,2.6), 2.50 (lH,dJ=2.6), 
8.03(lH,d,J=8.8) 


74k 


OH 

°2 N Am 


MS(m/z) : 251(M+) ; IR(KBr) : 3256, 2969, 1665, 1530, 
1361, 1258, 799, 725cm-' ; NMR2(300 MHz): 1.81 (2H,tt, 
J=6.3,6.3), 2.01-2.09(2H,m), 2.17-2.31(lH,m), 3.15(2H,t,J= 
6.6), 4.01(lH,dd,J=9.3,4.5), 7.20-7.34 (2H,m), 7.68(lH,brd, 
J=8.4) 


75 


OCn~o 


MS(m/z):230(M + ); IR(neat) : 3296, 2941, 1643, 1454, 1417, 
1225, 731, 926cm' 1 ; NMR2(300 MHz): 1.58-1.92 (3H,m), 
2.07-2.25 (lH,m), 2.76-2.96 (3H 3 m), 3.06-3 .27(2H,m), 3.96- 
4.05(lH,m), 4.64(lH,dJ=4.9), 4.76(lH,s), 7.07-7.25(4H,m) 



53 



WO 02/18335 



PCT/JP01/07321 



76 


C^ Y o 

Cl Aim 


^TO,i 238(M ^* KCneat): 3266, 3086, 2779, 1667, 1572, 1 

12< & ll 40 ' 1050 > 837 > 799 > 755 cm '* ■' NMR2O00 
^U-? 1 ;?-?? (3H ' m) ' 2 - 28 "2.46 (lH,m), 2.72-3.18 (1H, 
S' 3 ;^ (2H,m), 4.40-4.59 (2H,m), 4.62-4.73 (lH,m), 
7.12-7.38 GHLm). 8.35-8.55 flttm), 11.53 QH.br** 


80 


H 2 NCO H 


FN : 232 1 


81 


EtO H 

a* 


FP : 235 


82 


Et0 2 C H 


FP : 263 


I 83 


NC H 


FP : 202 1 


84 


NC 

*k , 


FP : 203 


85 


° 2 N H 


iSTO^VlL "^CKBr) : 3372, 2958, 2869, 1618, 
1571, 1512, 1416, 1353, 1265, 1233, 1154 1038 743 cm 1 • 

cS fE? 7 ' 6 JttffiS jS* ^S5^i%^ 
J=8 5) 8 24QH s) 7.36(lH,t,J=8.2), 8.12(lH,d, | 


89a 


il?r h "I 

CT N 1 


MS(m/z):218(M ); IR(neat): 3364, 2961, 2871 1675 1603 
P^i 1 ^ 20 ^ 1039 > 747 ^ ' N^(300mS)I 

2 8» 03 S ' 3 H~3 24 SSW i*2tS? £S^' 
^ /oS' <' Z'IZ'l' 24 aH > m )> 3.40-3.51 (lH,m), 
6.59-6.76 (2H,m), 7.06-7.17 (2H,m) 


89b 


9' H T 


Mb(m/z):210(M T ); lK(neat): 3398, 2953, 1736, 1599, 1510 

t?Q°t SkPWSR 74W : NMR2(300 MHz): 
J l?;^ 8 ^'^?^ 3 ; 3 04 C2H,m), 3.30-3.42 (Him), 3.60- 
fS^J^^liT&ff^^ 6.63(lH,di=7.0), 


89c 


Me H 


MS(m/z) : 190(M T ) ; IR(K_Br) : IR(KBr) : 3348, 2959 2871 

SK 1 ?; 1 ' 86 ^ 1.90-2.01 (lH,m), 2.16 
(3H s), 2.95(2H,t,J=6.3), 3.04 (lH,dd,J= 15.0,8.3), 3.23(1H 

n^'S'^i 3 ;f 2 " 3 - 49 < 1H > m )> 6.60(lH,dJ=8 1), 6.64 
(lH,U=7.5).7.04aH.dJr=9.9),7.10flH.U 7.7^ 


89d 


MeO ^ J 


JSf^ii^SS^-i m ^ neat ) : 1637,1606,1509,1458, 
v W?\ 3 l}%$s, A N*** 2 ( 30 ° MHz >- l-40-1.55(lH 

3.76 (3H,s), 4.71(lH,s), 6.15-6.23(2H,m), 7.12 (lH,dJ=8.4) 
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89e 


Me 

OA 


MS(m/z) : 206(M + ) ; IR(KBr) : 3277, 2969, 2871, 1659, 
1542, 1471, 1301cm- 1 ; NMR2 (300 MHz): 1.42-1.75 (2H, 
m), 1.77-1 .86(2H,m), 2.07-2.23 (2H,m), 2.28(3H,s), 3.01- 
3.18 (2H,m), 4.00(lH,dd,J=4.8,9.6), 6.73 (lH,dd,J=7.5,0.6), 
6.90 (lH,dJ=8.1), 7.03(lH,t,J=7.8) 


89f 


Me h 

\ NH 


MS(m/z):220(M + ); IR(neat) : 2927, 1588, 1523, 1469, 1254, 
1141cm' 1 ; NMR2 (300 MHz): 1.45-2.05(4H,m), 2.06(3H,s), 
2.95-3.60(5H,m), 5.31(lH,s), 6.20 (lH,d,J=8.1), 6.25(lH,d, 
J=7.2), 6.92(lH,ddJ=8.1,7.2) 


89g 


CI H 
HCT^ QvJH 


MS(m/z) : 226(M*) ; IR(KBr) : 3310, 2961, 1495, 1388, 
1273, 1212, 1026, 906, 843, 798cm -1 ; NMR1 (300 MHz): 
1.23-1. 80(5H,m), 2.62-2.99(4H,m), 4.51(lH,s), 6.54 (2H,s), 
6.65(lH,s) 


90a 


QHH 


MS(m/z) : 192(M*) ; IR(KBr) : 3356, 3225, 2954, 1641, 
1586, 1532, 1452, 1383, 1282, 1103, 757 cm 1 ; NMR2(300 
MHz): 1.62-31 (5Hm), 2.97-3.14 (2H,m), 3.67 (1H£), 3.84 
(lHm), 6.83 (lH,t,J=7.7), 6.94-7.12 (3H,m), 9.98 (lH,s) 


90b 


CI H 

\ [nIBoc 


MS(m/z) : 324(M T ) ; IR(KBr) : 3274, 2972, 1704, 1671, 
1593, 1523, 1407, 1288, 1180, 762cm' 1 ; NMR2(300 MHz): 
1.48(9H,s), 1.90-1.98(2H,m), 2.10-2.52(2H,m), 3.40-3.60 

/OTT «-\ A 1f\ A CC/OU ,-.^\ T f\ -t *-r AT/ITT \ *7 OO *~I OA/1 TT 

(2H,m), 4.30-4.55(2H,m), 7.01-7.07(lH,m), 7.23-7.3U(lJti, 
m), 7.36(lHbrd,J=8.1), 8.40 (lH,brdJ=8.1), 9.22(lHbrs) 




CI Me 

ifr N Y° 


MS(m/z) : 238^*) ; IR(neat) : 3417, 1682, 1487, 1442, 
3.32-3.44(2H,m), 3.96, 4.31(lH,brs), 7.31-7.58 (4Han) 


90d 


OH r^NH 


MS(m/z) : 220(MO ; IR(KBr) : 3249, 2918, 1629, 1594, 
1459, 1286, 1238, 1183, 1025, 841, 758cm" 1 ; NMR2(300 
MHz): 2.77-2.85(4H,m), 3.56-3.65(4H,m), 3.71(2H^), 6.79 
(1H,U=7.4), 6.95(2H,U=8.2), 7.15(1H,U=7.9), 9.74(lH,s) 


40 


Boq O /I 


FP : 456 


41 




MS(m/z) : 426(M T ) ; IR(neat) : 3336, 2926, 1702, 
1586, 1506, 1367, 1161, 1042, 942, 847, 778, 692 
cm' 1 ; NMR2 (300 MHz): 1 .37-1 .85(6H,m), 1 .43 
(9H,s), 1.92-2.02(2H, m), 3.18(2H,s), 3.50(2H,s), 
3.78(lH,m), 4.15(lH,m), 6.80-6.85(lH,m), 6.91- 
7.10 (4H,m), 7.22-7.27 (3H,m) 


42 




MS(m/z) :462(M1 ; IR(KBr) : 3319, 2927, 1683, 
1537, 1367, 1321, 1242, 1173, 1043, 870 cm' 1 ; 
NMR2(300MHz): 1.43(9H,s), 1.45-2.18 (8H,m), 
3.23(2H,s), 3.80 (lH,m), 3.81(2H,s), 4.32(lH,m), 
7.29-7.36 (lH,m), 7.43 (lH,dd,J=9.3, 2.7), 7.71 
(lH,d,J=8.5), 7.82 (lH,d,J=8.5), 8.32 (lH,dd,J= 
9.3,5.2) j 
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1 

43 


A 

BocNH^^isj^v^yCI 


MS (m/z) : 384 (Ml ; IR(KBr) : 3344, 2955, 1682, 1 
1525, 1473, 1169, 1045 cm- 1 ; NMR2 (300 MHz): 
1.44 (9H,s), 1.45-1.60 (2H,m), 1.65-1.80 (2HL», 
l^tMiP^* l-99-2.03(2H,m),3.19(2H,brs), 
3.50(2H,br S ), 3.80(lH,brs), 4.35(1H, bis), 7.21- 
7.25(ia m). 7.38 (lH.d.J=8.4), 7.50 (1H. bis) 


44 


BocNhr^ N . Bn 


FP : 317 


45 


BocNH'^4, H 


Sal : HQ 
FP : 227 


46 


BocNH-^n-vq^ 


FP : 385 ] 


77 




MS(m/z) : 326(M ) ; IR(KBr) : 2929, 1583, 1502, 
1443. 1254, 1200, 1083, 850, 784cm- 1 ; NMR2 
fSSriJ?** ^-^(fflHjmX 1.88-2.04(2H,m), 

( 35^*f »n J ' 5 ^ 3 - 17 ( 2H > s), 3.53(2H,s), 6.81 
25 d N d ' J=8 0 '1.4), 6.98-7.10 (3HUn), 7.22-7.27 
(4H,m) j 


78 




^m/z):362(M) ; IR(KBr) : 3319, 2927, 1683, 

l%%} 367 > l321 > 1242 » 1173 ' 1043, 870 cm' 1 ; 
NMR2(300 MHz): 1.28-1.81 (6H, m), 2.00-2.19 
(2H^n), 2.99 (1H, sep, J=5.5), 3.22 (2H,s), 3.83 
5Wf e Cfflt dy=8.0,2.5), 7.44 (lH,dd,J= 

?4 2 /S 2? ?£¥ =71 >' 7 72 (1H d,J=8.5), 
7.86 (lHd.J=8.5), 8.32 aH.ddJ-9.6,5.8-) 1 


79 

u 




^^f^l^'^i 111 ^^ 2930 ' 1561, 1469, 
, 13 3J 129 ' m( >cm J NMR2(300MHz): 1.41- 
i o? fS^d 5 ^ 163 ( - m ^>' 1.66-1.74(2HL», 
kv~\ 9 l SHS* 2 - 9 l- 3 -02 (lH,m), 3.14:3.16 
?^ 3 - 5 c ° <2H,s), 7,19-7.23 (lH,m), 7.37 (1H, 
d,J=8.1). 7.50-7.51 aH.m1 


86a 




Sal : 2HC1 1 
FP : 285 


86b 


HQ A 


FP : 356 


87 




FP : 404 


88 




FP : 429 
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Ex 


A-X-B- 


Dat 


1 


OJt H 


MS(m/z):545(M T ); IR(neat) : 3327, 2953, 1698, 1609, 1500, 
1433, 1339, 1277,753, 665 cm' 1 ; NMR2(300 MHz): 1.52- 
2.34(12H^n), 3.23-3.40(3H,m), 3.54-3.63(lH,m), 3.68(2H, 
s), 4.01-4.16(lH,m), 4.37-4.45(lH,m), 4.65(lH,dd,J=2.7, 
8.2), 7.13-7.30(2H^o), 7.42-7.48 (1H, m), 7.56-7.68 (2H,m), 
7.72-7.86 (3H.m) 8 17-8 24 flH m) 8 80-8 85 (IHjn). 
11.13 (lH,brs) ; ro!l 20 D : -12.2°(c=0.25,CHa 3 ) 


2 


BnNH^O 


MS(m/z):514(M T ); IR(neat):3318,2954, 1664, 1632, 1612, 
1528, 1216, 871, 808, 755 cm' 1 ; NMR2(300 MHz): 1.43- 
1.58 (2H,m), 1.66-2.20 (9H,m), 2.37-2.48 (lH,m), 3.16-3.38 
(4H,m), 3.66 (2H,s), 3.94-4.22 (2H,m), 3.94-4.22 (2H,m), 
4.38- 4.47 (3H,m), 7.18-7.34 (5H^n), 7.40-7.62 (3H,m), 
7 71-7.83 (3H m) : r al 20 ™ : -40 3°<c=0 65 CHCIV) 


3 


PhNH^O 


MS(m/z) : 5000*0 ; IR(neat) : 3304, 2952, 1686, 1601, 1536, 
1444, 1250, 1141, 754, 665 cm' 1 ; NMR2(300 MHz): 1.59- 
1.72 (2H,m), 1.73-2.23 (9H,m), 2.53-2.64 (lH^n), 3.12-3.24 
(lH,m), 3.25-3.40 (3H,m), 3.73 (2H,s), 4.02-4.19 (lH,m), 
4.24-4.36 (lH,m), 4.56-4.65 (lH,m), 7.02-7.09 (lH,m), 
7.21-7.34 (3H,m), 7.40-7.65 (4H,m), 7.72-7.83 (3KLm), 9.87 
(lH,br s) ; r a"r D ' -70.3°(c=0.15,CHCl 3 ) 


6 


Br H 


MS(m/zV.578flvTV IRfrieart ' 3356 2954 1690 1633 1530 
1437, 1340, 1216, 871, 754 cm' 1 ; NMR2(300 MHz): 1.48- 
2.15 (llH,m), 2.42-2.50(lH,m), 3.24-3.34(3Hjn), 3.41-3.50 
(lH,m), 3.67 (2H,s), 4.04-4.18 (lHUi), 4.22-4.30 (lH,m), 
4.60-4.67 (lH,m), 6.91-6.99(lH,m), 7.19-7.33 (2Iim), 7.40- 
7.62 (3H,m), 7.72-7.84 (3H,m), 8.24-8.34 (lH,m), 9.25 (1H, 
br s) ; r a 1 20 D : -40.5°(c=0.24,CHCl 3 ) 


7 


PI H 

erg. 


MS(m/z):534(M T ); IR(neat): 3368, 2953, 1692, 1593,1530, 
1441, 1341, 1248, 1216, 871, 754 cm" 1 ; NMR2 (300 MHz): 
1.48-2. 16(1 lH,m), 2.46-2.55 (lH,m), 3.20-3.31 (3Hjm), 3.36- 
3.45 (lH,m), 3.68 (2H,s), 4.02-4.17 (lH,m), 4.21-4.32 (1H, 
m), 4.63-4.68 (lH,m), 6.97-7.07 (lH,m), 7.20-7.29 (2H,m), 
7.31-7.36(lH,m), 7.40-7.47 (lH,m), 7.55-7.62 (lHm), 7.71- 
7.83 (3H,m), 8.31-8.37 (lH,m), 9.49 (lH,br s) ; [ a] 20 D : 
-52.6°(c=0.28,CHCl 3 ) 


8 


MeO h 


MS(m/z):530(M'); IR(neat): 3383, 2954, 1681, 1632,1601, 
1529, 1341, 1252, 1217, 871, 754 cm' 1 ; NMR2 (300 MHz): 
1.49-2.17(llH,m), 2.41-2.50(lH,m), 3.23-3 .34(3H^n), 3.38- 
3.47(lH,m), 3.68(2H,s), 3.84(3H,s), 4.04-4.26 (2Hm), 4.52- 
4.59 (lH^n), 6.83-7.06 (3H,m), 7.19-7.30 (lH,m), 7.40-7.48 
(lH,m), 7.54-7.62 (lH,m), 7.72-7.82 (3H,m), 8.31-8.36 (1H, 
m), 9.25 (lH,br s) ; f al 20 D : -52.2°(c=0.23,CHCl 3 ) 
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11 



fS^Sl 4 ^! K **(neat):3263,2948, 1660, 1642, 1624, 
I iSft 3 c 5 o 4 d 2 T 16 ' 1040 ' 866 > 756 cm " ! ' NMR2(300 

?^ 3 ;U 3 ^ 8 . ( 1?' m) ' 3 ' 67 3.95-4.22 (2H,m),4.42 



4 56 (3H,m) 7.12-7.35 (4H,m), 7.39^48 \m^), 
(5H,m) ; r ai 20 n : -40.2°fc=0.i4.rH ri^ 




^Vi« 0 ' J% 87 A' 754 Cm ; NMR2(300 MHz^ 1.48- 
?m ( \ 1 ?^ ) 'i^ 2 ^ 50(1H ' m) » 3 -24-3.34(3H^n), 3.41-3.50 
4 SSfc? &^>A%£ 18 (1H ' m >» 4.22-4T30 (lH^n), 

0% S-91-6.99 (lH,m), 7.19-7.33(2lim); 7.40- 



brs ) » f a 1% : +48.3°(c=0. 19.CHC1V) 



12 




liTlff? «^;i ; fi m( ^ at > :338,5 ' 2954 » !693, 1529, 1320, 
1 170, 1 115, 871, 758 cm 1 ; NMR2(300 MHz): 1 .48-2 16 

iV^hlf^ 0 ^' 3 - 20 " 3 - 32 W), 3.36-3.45 
4 $2?™ f/J 2 ^'^ 02 - 418 (1H > m >> 4 - 22 " 4 - 30 (lH,m), 

^^^^8.0), 9.20 (lH,b rs) ; 



13 



H 



-erg 



14 




15 



d H 




16 




^nSi? 7 ^^ 0 ^^ 267 .^ 1690, 1630, 1531, 
\lh% 9 <\™\ l ?h*™> 156 ™ > NMR2(300MH2) 
tit I? ^2i^5; 55 ; 2 - 65(1H ^)' 3.10-3.36(4H,m), 3.67 

^ 7 ^ iTOaa? (3H ^ ^ ™ ■• 

MS(m/z):542(M);lR(neat):3356, 2960, 1685 1630 1611 

^ ( S? l \ 1 i 5 S; 2 - 20(11H » m ^ 2 -56-2.67 (lH,m), 
nS m t- 37 ^ 1 ^' 2-2 (2H ' S) ' 4 - 043 -4-28 (2Hii), 4.68 
1 IS 7 " 7 - 28 i 4 ?' m >> 7 - 44 OH. ddjS.5,9.9), 

MHz): 1.62-2.22 (HH,m), 2.53-2.68 (lS) 3 10-3 22 HH 
4 44 (lH,m), 4.56-4.62 (lH,m), 7.10-7.30 (3Hm) 7 39-7 48 

1.62 (2H,m), 1.71-2.20 (9H,m), 2.52-2.62 (lHm) 3 14-3 40 
(4H,m) 3.68 (2H,s), 4.02-4.27 (2H,m), 4.61-4 68 (1H S 

n ionl 4 (3 ?4 m) > 7 - 20 " 7 - 30 ( 1H ' m )' 7V7.47(5fiS%5- 
7.62 (lH,m), 7.71-7.84 (3H,m), 8.24-8.32 (lH,m), 9.79 (1H. 
br s) ; r a f°„ : -80.8°fc=0.22.CHCi - ' *"-' a ' w 



MS(m/z):630(M T ); IR(n^t)T337K2953 1636 1597 1521 
1454, 134 0, 1253, 913, 840, 754 cm" 1 ? NME2 (3 0C I MHz V 
0.30(6Hs), 1.02(9H,s), 1.42-1.58 (2H,m) 1^2 18 f9Hm) 
2 28-2.42 (lH,m), 3.08-3.46 (4H,m), 3& (2H s) *&422 
(2H,m), 4.43-4.52 (lH,m), 6.78-6.86 (1H m) 6 88-6 & f2H 
m), 7.18-7.30 (1H^), 7.38-7.47 (lH, m ) ' 753-7 62 OH m) 
7.70-7.84 QBLmV 8.34-S 44 fm W?ib (f^rt ( ^ 



17 



^Ph bs 
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18 



H 2 N H 




MS(m/z):515(M T ); IR(neat) : 3350, 2955, 1677, 1628, 1612, 
1533, 1511, 1480, 1217, 1140,754 cm- 1 ; NMR2(300 MHz): 
1.48-2.25 (HH,m), 2.50-2.58(lH,m), 3.l6-3.40(4H^n), 3.67 
(2H,s), 3.90-4.10(lH,m), 4.1 8-4.26(1 H,m), 4.56-4.65(lH, 
m), 6.71-6.80 (2H,m), 6.96-7.03 (lH,m), 7.20-7.30 (lH^n), 
7.36-7.48 (2H,m), 7.54-7.62 (lH,m), 7.71-7.82 (3H^n), 9.11 
(lH.br s) ; T a 1 d : -114°(c°0.04,CHCl 3 ) 



22 




MS(m/z):562(M T ); IR(neat) : 3346, 2942, 1663, 1629, 1528, 
1246, 1140, 1050, 909, 732 cm 1 ; NMR2(300 MHz): 1.75- 
1.82(llH,m), 2.00-2.15(2H,m), 2.20-2.35 (lH,m), 2.36-3.00 
(lH^n), 3.23 (2H,br s), 3.42-3.54 (1H, m), 3.66 (2H,s), 3.96- 
4.12(lH,m), 3.96-4.12(lH,m), 4.32-4.63(3H,m), 4.84(lH,s), 
6.78-6.90(lH,m),7.12-7.36(5H,m).7.38-7.47(lH,m),7.53-7. 
62 (lH,m),7.70-7.84(3H,m) ; J a r° D : -52.7°(c=0.21,CHCl 3 ) 



27 



04 



MS (m/z) I 568 (M T ) ; JR (KBr) : 3373, 2952, 1612, 1512, 
1342 cm -1 ; NMR2(300 MHz): 1.59 (4H,brs), 1.74-1. 80 
(2H,m), 1.85-1.95 (2H,m), 2.02-2.13 (3H,m), 2.59(1H, brdd, 
J=5.7,12), 3.23-3.31 (3H,m), 3.37-3.43 (lH,m), 3.69 (2H,s), 
4.04-4.17 (lH,m), 4.29 (lH,brd,J=7.2), 4.68 (1H, dj=75), 
7.14 (lH,dd,J=7.5,8.4),7.20-7.29(lH,m), 7.34 (2H,d,J=7.8), 
7.44 (lH,dd,J=2.4,9.9), 7.60 (lH,brd,J=8.1), 7.74-7.82 (3H, 
m), 9.33 (lH,brs) ; \ a j% [ -94.2°(c=0.01,CHCl 3 ) 



31 



N 
H 



IR(KBr) : 3412, 2927, 2851, 1734, 1615, 1527, 1479, 1458, 
1374, 1341, 1300, 1222, 1140, 1107, 1047, 975, 872, 807, 
741 cm' 1 ; NMR2(300 MHz): 7.58-1.70 (2H, m), 1.70-1.84 
(2H,m),1.86-1.95(2H^n),2.00-2.18(4H,m),2.86-3.06(3H^n), 
3.30 (2H,br s), 3.72 (2H,br s), 4.03 (2H,d,J=13.2), 4.50 (1H, 
br s), 6.91 (lH,s), 7.10 (lH,t, J=7.4), 7.18 (lH,U=8-0), 7.24 
(lH,m), 7.36(lH,d J=8.0), 7.43(lH,dd ,J=2.2,9.9), 7.60(2H,t, 
J=6.7), 7.72-7.81 (3H, m), 8.40-8.75 (lH,br s) ; HR-MS 
(m/z)511.S3(M*) 



34 



EtO H 



FP:*545 ; NMR1: 1.39 (3H, t, J - 6.9 Hz), 7.69 (1H, dd, J 
- 10.3, 2.5 Hz), 8.18 (1H, d, J = 7.8 Hz) 



35 




Sal:Fu 

FP: 540 ; NMR1: 2.36 (3H, s), 3.78 (2H, s), 4.41 (1H, dd, 
J =8.3, 3.4 Hz) 



36 



NC H 



FP: 532 ; EA: Cal (QwHaoNsOzFS) C, 65.52; H, 5.69; N, 
13.17; F, 3.57; S, 6.03. Fnd: C, 65.24; H, 5.71; N, 13.00; F, 
3.42; S, 5.96 



37 




Sal: Fu 

FP:552; NMR1:3.81 (2H,s),4.54(lH,dd,/=7.0,4.2Hz), 
8.90(lH,d,7 = 4.0Hz) 



38 



Ql H 



SahFu 

FP: 536 ; NMR1 : 3.82 (2H, s), 4.51 (1H, dd, /= 7.6, 3.2 Hz), 
8.35 (lH,d, J =7.6 Hz) 



59 



WO 02/18335 



PCT/JP01/07321 



39 


Me H 


Sal: Fu 1 
FP: 505 ; NMR1: 3.63 (3H, s), 3.79 (2H, s), 4.35-4 40 flH 


40 




FP: 570 ; NMR1 : 3.69 (2H, s), 4.48 (1H, t, J = 5.4 Hz), 8.88 
(1H, s) 


41 






42 


hnJ y- 


1413, 1343,1250, 753cm 1 ; NMR2(300 MHz): 1.49-2.19 

(2H,s), 4.20-4.25(2H,m), 4.75(lH,d,J=7.2), 6.77(1H brs) 
7 17 ifd^k ^5^=9.3), 7.57(1^3/7), 
ft Sm K m )' 7 ' 9 2 2 gH J brdJ=7.5), 8.24(lH,brs), 
10,3(lH,brs) ; [a]* p : -25.0° (c=0.104,MeOH) 


43 


Ql H 
MeO O"" 


JSTO/^i^V } ; ^ : 2952 > 2875 > 1607, 1513, 
^ho^h^^L^ 2 ^ 1 ^- l-40-1.55(2H^ri) 
JSiSSSP^c 3 ^ 3 - 20 ^ 5 ^ 3.66(2H,s), 3.77(3H$ 
«2nn« 5(3 ^ '^d 5 ; 5 - 23 (1H ' m >» 6.12-6.20(lH,m) 637- 
5 o 0 ^ 1 !'™^?; 11 < 1H ' d » J= 8-7),7.20-7.27(lH,m) JV 7.42(lH,d, 


44 


/r-^ H 


^oi^oV. 53 ?( M ) • IR(KBr) : 3314, 2951, 1683, 1612, 
JSkEtt 1253 ' 1221 > 1048, 871, 792, 730cm- 1 ; NMR2 
(3 ?°^ ) ^ 1 ; 42 ,- 2 - 21(11H ' m )' 2.56(lH,m), 3.15-3 30(4H, 
f\ l&FSA 4 -10(lH,m), 4.24 (lH,d>=8.2), 4.67(1HA 
ni 5 }' % il 1 H ' S) ' 697 ttH,tJ=7.3), 7.04(1H dj=7 6), 7.15 
S^V^SP^rf.^. 7.53(lH,d,J=8.8 , 7.72-7.77 (3H, 
S), rQ!l 20 n:-0.06 o fc=0.063.MemT> 


45 


OH 

0Xo 


¥58°®*' IS® 1 -? \™ IR(KBr) : 33 «1»2966, 1612, 1534, 
J ¥1 ^'iK7t 34 ^o J ^ R2 ( 3 °0 MHz): 2.00-2.42 (12H,m) 
4 W ( }fJ- dd . J llS- 8 /4 > ^-^OOHm), 4.09 (2H s), 


46 


V 1 H 


^S^xA ; m(KBr) : 3357 > 2952 > 1637 > 1523 » 

1341, 1226cm J ; NMR2(300 MHzV 1 60-2 lSfWrrrt 2 41 1 
2.5l(lH,m), 3.22-3.30(3H,m),13l-3 45 (1H (tit 
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47 




MS(m/z) : 525(M1 ; IR(KBr) : 3337, 2952, 1610, 1518, 
1362, 1249,738cm" 1 ; NMR2(300 MHz): 1.35-1.48 (2H», 
1. 60-2.08(1 lH,m), 3.15-3.35(6H,m), 3.61(2H,s), 3.98-4.13 
(lH,m), 4.35-4.45(2H,m), 6.26(lH,d,J=8.1), 6.55(lH,brs), | 
6.79(1^(1^=8.1), 7.04-7.10(2H,m), 7.21-7.26 (lH,m), 7.43 
(lH,brd,J=8.7), 7.55(lH,brdJ=8.4), 7.72-7.81 (3Hjn), 8.07 
(lH,brs); ro!l 20 D : +5.48° (c=0.084,MeOH) 


48 




MS(m/z) : 536(M T ) ; IR(KBr) : 3345, 2953, 1614, 1514, 
1479, 1345, 1250, 1213, 1040, 869, 807cm" 1 ; NMR2(300 
MHz): 1.28-1.45(2H,m), 1.63-2.09(10Hm), 2.97-3.16 (6H, 
m), 3.60(2H,s), 3.90-4.20(2H,m),4.35-4.61(2Hm),6.62-6.71 
(2H,m), 6.78(1H,S), 7.20(1H,U=8.8), 7.38(lHd,J=10.2), 
7.52 (lH,d J=8.5), 7.68-7.76(3Hm) ; [ a f% : -28.3 
(c=0.074,MeOH) 


49 


Me h 

HO tx\ 


MS(m/z) : 517(0^+1)1 ; IR(neat) : 2952,2875, 1613, 1587, 
1523, 1472, 1342, 1248, 1140cm" 1 ; NMR2(300MHz): 1.37- 
1.53(2H,m), 1.70-1 .88(6H,m), 1.93-2.15 (7H,m), 3.08-3.33 
(6H,m),3.65(2H,s), 3.95-4.24(2H,m), 4.35-4.45(lH,m), 5.05 
(lH,brs), 6.18(lH,s), 6.21 (lH,s), 6.93(1H,U=7.8), 7.18-7.25 
(lH,m), 7.40-7.44(lH,m), 7.57(lH,d J=9.6), 7.70-7.82(3H, 
m) ; ral^u : -45.2° (c=0.042,MeOH) 


50 


Me 

041 


MS(m/z) : 516^) ; IR(KBr) : 3447, 1702, 1653, 1544, 
1524, 1511, 1460, 1074cm" 1 ; NMR2(300 MHz): 1.52-1.97 
(12H,m), 2.53-2.62(lHm), 3.20-3.43(6Hm), 3.73(3H,s), 
4.03-4. 18(2H,m), 4.42-4.50(lH,m), 4.72 (lH,d r T=7.5), 6.73 
(lH,dd,J=1.2,7.2), 6.88(lH,d, J=6.9), 7.04(lH,tf=7.8), 7.44 
(lH,dd,J=2.4,9.9), 7.61(lH,d,J=8.4), 7.75-7.82(4H,m), 9.58 
(lH,s) ; ra"! d : -22.5° (c=0.10,MeOH) 


51 


Men 


MS(m/z) : 501 (M T ) ; IR(KBr) : 3347, 2930, 2874, 1609, 
1522, 1342, 1250, 1141, 1052, 908, 870, 732cm" 1 ; 
NMR2(300MHz): 1.53-1.64(2H,m), 1.77-1.88(5H,m), 
2.00-2. 10(4H,m), 2.15(3H,s), 3.11-3.32(6H,m), 3.72 (2H,s), 
4.03-4.15(lH,m), 4.30-4.39(2H,m), 5.03(lH,s), 5.30(lH,s), 
6.55-6.63(2H,m), 7.03(lH,dJ=6.9), 7.10 (lH,tJ=7.5), 
7.21-7.28(lH,m), 7.44(lH.ddJ=10.2,1.8), 7.61(lH,d,J=8.1), 
7.74-7.82(3H,m) ; F a 1% : -9.4° (c=0.l6, MeOH) 


52 


CI h 
HO^ ^TT 


MS(m/z) : 550(M") ; IR(KBr) : 3374, 2953, 1683, 1614, 
1527, 1481, 1345, 1217, 1045, 869, 810cm" 1 ; NMR2(300 
MHz): 1.47-2.13(10H,m), 2.36(lH,s), 3.25(2H,s), 3.39 
(lH,m), 3.62(2H,s), 4.05(lH,m), 4.27(2Hd,J=8.5), 4.52 
(lH,d,J=5.9), 6.57(lH,dd,J=8.8,2.6), 6.63 (lH,d,J=2.6), 
7.17(lH,ddJ=8.8,3.6), 7.38(lH,dd,J=9.9,2.6), 7.67-7.74 
(3H,m), 8.66(lH,s) ; r a r° D : -36.0° (c=0.090,MeOH) 


53 


Ql Me 


MS(m/z) : 548(M T ) ; IR(KBr) : 3282, 2951, 1612, 1530, 
1413, 1343, 1250, 752cm" 1 ; NMR2(300 MHz): 1.50-1.63 
(2H,m), 1.80-1.95(5H,m), 2.05-2. 17(3H,m), 2.70 (lH,dd,J= 
11.4,6.0), 3.16-3.35(4H,m), 3.68(3H,s), 4.19-4.25(lH,m), 
4.76(lH,dJ=7.8), 6.78-6.79(lH,m), 7.14-7.28(2H,m), 7.41- 
7.45(lH,m), 7.56-7.59(lH,m), 7.73-7.81(3H,mi 7.93(1H, 
dd,J=6.3,2.1),8.21(lH,brs),10.3(lHbrs) ; [afn '■ -33.3° 
(c=0.036,MeOH) 
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55 




tBu-O^O 



& 



56 



59 



60 



61 



OH r^w 





62 



63 



Me h 



l*n?& 5 ?l$Fll* ? (KBrJ : 3374 ' 2966 > 1706 > 1620 » I 
,52' *? 13 ' 1174 ' 745cm ; NMR2(300 MHz): 1.40-2 12 
(lZ^m) 3.22(4H,m), 3.63(2H, S ), 3.63(lH,m), 4.05 (2H d 1 

Swm? ?^ J== r 8 - 6 9-7.77 o (3H,m), 8.10 (lH,d,J=8.5), 
8 l 2 7 (1Hjn) f g rn : -0-23° (c=0.078.MeQH^ 



MS(m/z) : 481(M T ) ; lR(KBr) : 3410 3335 2954 2877 
1537 1397, 1365 1^4, 115°4, » fffi | 

ffi ?^L L4 ? ( ?% 1 ^ 2 ;i 64(6H ^ n >' 1.69tl.80(2H,m), 
5" S' 2 -JlS5' m ^' f 17 - 3 -28(2H^n), 3.29-3.47(2H,m), 

7 ^?io 7 ^(1^) 7.54-7.62(111^), 7.70-7.82 lHjm) ; 
[ a 1 d : -31.3 (c=0.28.MeOH) 





MS(m/z) : 530(M")1 IR(KBr) : 3353 2931 lfiiQ i<tcr 
1460, 1243, 992, 757cm' 1 ; 1 N^iob MH»? 1 42-2 M 
(8H,m), 3.20-3.26(4H,m), 3.41(2Hs) 3 62f2HO i% t™ 



I SS^J^fSi J: m "^3371 2955, 1631, 161L 1530 
1454 1359, 1343, 1249, 1216, 871, 755 cm' 1 ; NMR2GO0 
1 MHz): 1.48-1.63(2H,m),].66-Z20(9H m n5i-2 6inH^ 
. 3.10-3.38(4H,m), 3.67(2H,s), 3.97^6(1H Em) 4 29 1H?' 

7 MOT i^rm 9 ; 7 - 4 7. (1 r H ^cf 7 - 53 " 7 - 62 (lH,m), 7.7<£ 
I ^ 4 ( 3 H : "i) : 10.23(lH brs^ : [ a? a n ; -166°rc=0.02.CHC lO 
MS(m>z) : 651((M+1) 4 ) ; IR( neat) : 2953, 1685 1609 1523 
1^9 1447, 1340, 1249, 1224cm ' ; NMR(300MHz 
CD3OD): 1.75-1.85(6H^ii), 2.02-2.30(6H,m) 3 35-343T3H 

r ( wS'7«??S?4i: 8 - 7) ' 7 33 XlH,td,J=8.7,2.7), 7.51-7.67 
(3H,m).7.84 -7.94(3H.m) : \ gf\\ • g° r c =013.MeOm 
MS(m/zj : :>3U(M') ; lJk( K Br) : 3367 2954 ifiifi isao 

f iH ^ 9 ? ( ?^SS" 2 <% 3 ^ 2 -27(3H,s), 2.52-2.62 J 
n^^^Sft 3 ^? 13 ^ 4 -72(lH,d J=7.8), 6.73 
(l±^dJ-8.4), 6.88(lH,d,J=8.4), 7.02(1H dd J=8 1 15 6\ 

\LEhll » I &■ I n . -48.8 (c=0.4 0 MeOH) 
MS(m/z) : 530(M T ) ; IR(KBr) : 3367 2953 Ifii4 

Sal: Fu 

^^ : 9 3 f 5 ^ ) - 4 - 42(1H ' dd - J - 8 - 3 - 30,fe '-j 
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64 


EtOOC H 

or 


Sal:Fu 

FP: 573 ; NMR1 : 1 .26 (3H, t, J = 7.2 Hz), 3.80 (2H, s), 6.27 


65 


H 2 N-COh 


Sal: Fu 

FP: 544 ; NMR1: 4.20 (1H, dd, J = 8.6, 2.2 Hz), 7.69 (1H, 
dd, J = 10.3, 2.5 Hz), 8.53 (1H, d, J = 8.3 Hz) 


66 


CN 

04L> 

\ / 


Sal:Fu 

FP: 544 ; NMR1 : 3.85 (2H, s), 4.43 (1H, dd, J - 8.3, 2.9 Hz), 
7.96 (1H, dd, J = 9.1, 5.6 Hz) 


67 


CN 

ci Af- 


Sal:Fu 

FP: 560 ; NMR1: 3.83 (2H, s), 4.44 (1H, dd, 7= 8.1, 3.2 Hz), 
7.96 (1H, dd, J - 8.8, 5.9 Hz) 


68 


n-M> 

L^n t o 

NC /^m- 
<_N 


Sal: Fu 

FP: 530 ; NMR1: 3.65 (3H, s), 3.86 (2H, s), 7.42 (1H, dt, J 
= 88 25 Hz> 


69 


NC 


FP:513 ; NMRl:3.68(2H,s),7.08(lH,t,J=7.6Hz),7.94 
(lH,dd, J= 8.8, 5.8 Hz) 


70 


NC H 


FP: 512 ; NMR1: 3.69 (2H, s), 6.60 (1H, t, J - 7.6 Hz), 7.06 
(1H, d, J =8.8 Hz) 


71 


NaOOC h 

ox 

\ / 


FP: 567 ; NMR1: 4.24 (1HL dd, J = 8.8, 2.0 Hz), 6.99 (1H, 
t, J = 7.3 Hz), 8.53 (1H, d, J = 8.3 Hz) 


72 




FP: 528 ; NMR1 : 3.73 (2H, s), 4.43 (2H, d, / = 6.4 Hz), 8.24 
(lH,t, 7=5.9 Hz) 


73 


0 2 N 


Sal: Fu 

FP: 545 ; EA: Cal (C33H33N4O4F.C4H4O4.H2O) C, 61.94; H, 
5 79- N 8 25* F 2 80 Fnd- C 62 14* EL 5.72; N, 8.21; F. 2.80 


74 


5^ 


Sal: Fu 

FP: 534 ; EA: Cal (C31H33N3O2ClF.C4H4O4.H2O) C, 62.92; 
H, 5.88; N, 6.29; CI, 5.31; F, 2.84. Fnd: C, 62.92; H, 5.75; N, 
6.12; F, 2.74; CI, 5.22 
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75 


0 2 N H 


Sal: Fu 1 

St 5 ? 6 ,* 3 ' 75 (2H ' s >' 4 ' 26 ( 1H > <W- 6.3 Hz), 7.18 
(1H, t, J - 7.3 Hz) 


77 


1 cHex 

& 


NMR2: 3.68 (2H, s), 4.31-4.45 (1H, m), 7.58 (1H, d, /= 8.8 

?£ '*^ : S a l (C3lH35N20F ) C > 19 - n > H> 7-50; N, 5.95; F, 
4.04. Fnd'C 79 13* H 7 77- M ^ ««• h a 


78 


& 


SfSS^Asr w - 5 - 4Hz) > 4 - 23 - 4 - 37 <iH - «* 


79 




FP: 531 ; NMR2: 3.68 (2H, s), 4.22-4.34 (lH,m), 7.58 (1H, 
a,J — 8.4 Hz) | 


80 




SalrFu 

J? f ^p'SfiJv 3 - 82 (2H ' s >' 4 -!7-4.30 (1H, m), 7.97 (1H, 
ua ? J - 5.0, D.9 Hz) j 


96 




5X 5 h 4 t : J- 55 " 3 - 90 («. m), 4.21-4.38 (1H, m), 7.60 
{.lii, a, J — 5.4 Hz) I 


97 


Cn^o 


Sal: 1.5Ma 

5 °}irI^V^ (1H > dt ' J = 88 » 3 0 Kb), 7.76 (1H, 
d, J = 8.8 Hz) , 7.80 (1H, dd, J = 10.0, 2.2 Hz) 


98 


cr 


K SSPi E , A: Cal ( C 34H38N 3 0 2 F) C, 75.67; H, 7.10; N, 7.79; 
F, 3.52. FndrC, 75.39; H, 7.17; N, 7.77; F, 3.61 ' ' ' 


1 100 


cr 


SaTTOx 

ff™? L EA: Cal (C3iH 29 N 2 OF.C 2 H 2 0 4 . 

fsM^^ N> 4S9; F - 3 - 32 - FBd: Q 69A1 > H » 1 


103 




MS(m/z) : 558(M f ) ; IR(KBr) : 3426, 2909 2851 1656 
!S 4 'x ^tt' 1530 ' 1518 > 1361 > 134 0» 1140cm- 1 • NMR2(300 
^"o L68(]t0H ' m >' l-72-1.99(12H,m), 2.01-2.12(4H, 
^^"H 3 ^^' 3 -21-3.30(3Hi), 3:32-3.40(lH,m), 
^i 7 ^^' 96 " 4 - 22 ^ 111 )' 6 56 -6^ 8 dH 5 m), 7:20-7.28 
JH m) 7 4 0-7.46(lH,m), 7.57 (lH,d,J=8.1), 7.71-7.82 (3H, 
2U [ Q=1d : -34.1° (c=0.27 A/fpQTr> '| 
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104 


Me H 

fS' N T 0 

H 2 N-CO O 1 


MS(m/z) : 557(M") ; IR(KBr) : 3400, 2954, 2925, 2871, 
1659, 1615, 1575, 1540, 1401, 1352, 1251cm -1 ; NMR(300 
MHz, CD 3 OD): 1.66-1 .82(6H,m), 1.96-2.22 (6H,m), 2.27 
(3H,s), 3.16-3.38(3H,m), 3.45-3.56(lH^i), 3.76(2H,s), 3.94- 
4.04(lH,m), 4.45-4.51 (lH,m), 7.21-7.31(2H,m), 7.44-7.50 
(lH,m), 7.54-7.62(2H,m), 7.75-7.89(4H,m) ; [ a ] 20 D : 
-50.8° (c=0.09,MeOH) 


105 


MeH 

liT N T 0 

MeO-CO O 1 


MS(m/z) : 572flVO ; IR(KBr) : 3399, 2952, 2928, 2871, 
1718, 1614, 1581, 1538, 1449, 1296, 1247, 763cm* 1 ; NMR2 
(300 MHz): 1.50-1. 68 (2H,m), 1.71-1 .92(4H,m), 1.96-2.22 
(5H,m), 2.32(3H,s), 2.58-2.72(lH,m), 3.12-3.40(4Hm),3.68 
(2H,s), 3.87(3H,s),4.01-4.12(lH,m), 4.67(2H,dJ=8.1), 7.17- 
7.29(2H,m), 7.39-7.46(lH,m), 754-7.62(lH,m), 7.68-7.83 
(4H,m), 8.65(lH,s), 9.70(lH,s) ; [ a f° D : -44.0° 
(c=0.16,MeOH) 


106 


MeH 


MS(m/z) : 530(M0 IR(KBr) : 3390, 2952, 2926, 2878, 
1672, 1607, 1531, 1471, 1345, 1251cm" 1 ; NMR2(300 
MHz): 1. 50-1. 64(2Hm),l. 68-1. 78(2H,m), 1.79-1 .92(3H,m), 
1.96-2.15(5Hm), 2.07(3H,s), 2.47-2.58(lH,m), 3.12-3.37 
(4H,m), 3.66(2H,s), 4.02-4.15(lH,m), 4.29-4.38 (lH,m), 
4.62 (lH,d,J=7.8), 6.54(lH,d,J=7.8), 6.88-6.96(lHm), 7.18- 
7.28(lH,m), 7.34-7.45(2H,m). 7.55 (lH,d J=8.4), 7.69-7.80 
(3Hm),9.12(lHs) ; r al d : -46.6° (c=0.58.MeOH) 


107 


F H q 


MS(m/z) : 534(M T ) ; IR(KBr) : 3383, 3058, 2953; 2878, 1676, 
1613, 1527, 1344, 1223, 1101cm" 1 ; NMR2(300 MHz): 
1.47-1.63(2H,m), 1.71-2.14(9H,m),2.39-2.48(lH,m), 3.17- 
3.32(3H,m), 3.33-3.41(lH,m), 3.66(2H,s), 3.98-4.12(lH,m), 
4.28-4.36(lHm), 4.55(lH,dJ=7.5), 6.42-6.52 (2H,m), 7.19- 
7.28(lHm), 7.39-7.46(lH,m). 7.55(lHd,J= 8.7), 7.70-7.82 
(4H,m), 8.89(lH,s) ; \ a} W n : -45.3 (c=0.46,MeOH) 


108 


Oil H q 

hct^ ^yr 


MS(m/z) : 561(M T ) ; IR(KBr) : 3363, 2953, 2878, 1656, 
1633, 1523, 1480, 1345, 1290, 869cm" 1 ; NMR2(300 MHz): 
1.54-2.32(12H,m), 3.26-3.41 (3H,m), 3.52-3.62(lH,m), 3.67 
(2H,s),4.06-4.18(lHm), 4.50-4.62(2H,m), 6.92-6.98(lH,m), 
7.19-7.33(2H,m), 7.54-7.60(lH,m), 7.71-7.81(3H,m), 8.29 
(lHd,J=9.0),10.69(lH,s); raT"V-65.5 0 (c=0.38,MeOH) 


110 


6oH 


FP: 516; NMR2: 3.06 (2H, t, J = 5.6 Hz), 6.64 (1H, dd, J = 
7.4, 1.0 Hz) , 7.34 (1H, dd, J = 8.2, 7.4 Hz) 
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S3 



H 



1 Ex 


A-X-B- 


Dat 


4 


1 OGLo 
1 <y 


MS(m/z):514(M T ); IR(neat) : 3347, 2949,2871 1724 1633 

1 55 (2H^m) 1.74-2.32 (8H,m), 2.76-3.18 (4H,m), 3.26-3.42 
( \%% 8 o" 3 ^ 7 , (5H ' m >' 4 -°6-4-30 (2H,m),4.64-4.88 (3H, 

822 SW'?^ 7i3 (1H ' m) ' 7 ^ 9 - 7 - 82 m 

8.22-8.29 (lH,m) ; faf 0 !, : -4.04°fc=0.10rHr:M 


5 


BnNHyD 

Cr 


} « jiS 14 ^ 7 ?!' 699 ' 665 cm : NMR2(300 MHz): 1.35- 
1.54 (2H,m), 1.71-2.25 (7H^n), 2.38-2.50 (llLm) 2 78-3 42 

f%S 3,93 (3H,iCT-4.48 («SStS-t3 m 


10 




MS(m/z):552(M T ); IR(neat): 3351, 2946 1691 1631 1529 
= li ? 'i llfei 250 ^ O^^O^SScm- 1 ; NMR2(300MHz) 
Hl'rlS 7 Wjf^m 2.44-2.53 (lH,m), Z78- 
?'?J ( ?fe%^- 25 r 3 - 35(1H ' m )' 3.42-3.50(lH,m),?63(2H,s), 
I n 8 ^' 34 (2H ^>' 4 ' 32 < 1H > d > J =8-2), 4.63-4.68 (llLm) 
7 68 7 *? 7-40-7.55 (3H^ 


19 


Ql H 


^oK^t 50 ,^^'' m ( neat >: 3367, 2945, 1692, 1631, 1593, 

}Si<R o« 5 ^ Hfo^L 1 ' 7530111 : NMR2(300MHz) 
?^^ 1 ^ 8 ; 2 ' 26 C7H,m), 2.47-2.57(lH,m), 2.78- 
J???^^ 3 - 2 ?" 3 , ^(IH^i), 3.37-3.46(lH,m), 3.64(2H,s), 
^Sfii 4 ^^ 4 - 3 ^ 111 '^ 7 - 7 ). 4.68(lH;djr=7.1),6^7- 
fSffVft n 2 ^ 7 ' 54 .^U 68 " 7 - 84 (3H,m), 8.30-8.38 
(lH,m),9.53(lH^br s) ; r a l 20 n : -88.7<Yr.=ft.09,CHCh-> 


1 20 


'Pr H 


1451191* iff! 'raT SS^^'-f' 03 ' 1681 » 1630 ' 1526 > 
1 15 1 £ 4 J' 75 £' 5 6 £' 871 1 NMR2(300MHz): 
0 J£J« 2 ( fW'i^ 2r1 - 58 (2H - m >' l-74-2.27(7H,m), 2.57- 
4 Z 2 A°; 2 ; 92(2H ' m )' 3.00-3.40(3H,m), 3.64(2H,s), 
t!n?& d ^ 8 -°?' 4 - 69(1H ' d ' J=7 - 4 )' 7 - 06 -7-32 !(4H,m), 


21 


iPr h 

• 


SWftX ; I8{ « 3.23-3.34(2H,m), 3.58- 

S% 7 A ^u (2 ?'. m) ' r 7 - 2 y- 3 °(lH,m), 7.38-7.56(2H, 
m), 7.70-7.82 (3Hjn) ; r al 20 D : -34.1°(c=0.11.CHCM 
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23 


Q4Lo 

Me> N - 


MS(m/z) : 502(M T ) ; IR(neat) : 3348, 2947, 1632, 1530, 1358, 
1250, 1 141, 909, 870, 769, 731 cm 4 ; NMR2(300 MHz): 
1.42-1.57(2H,m), 1. 75-2.25(1 3H,m), 2.50-2.60(lH,m), 2.80- 
2.92 (2H,m), 3.22-3.33 (lH^n), 3.36-3.46 (lH,m), 3.60-3.81 
(3H,m), 4.34 (lH,d,J=7.4), 4.68(lH,d,J=7.1), 7.02-7.10 (3H, 
m), 7.21-7.30 (lH,m), 7.40-7.54 (2H,m), 7.70-7.83 (3H^n), 
8.73 (lH,br s) ; \a 1 20 D : -117°Cc=0.13,CHCl 3 ) 


26 


QHH 


MS(m/z) : 476(M T ) ; lR(KBr) : 3380, 2946, 1630, 1612, 
1530, 1454, 1362, 1249, 1143, 872, 753 cm" 1 ; NMR2 (300 
MHz): 1.43-1.51(2H,m),1.83-2.16(8H,m), 2.51(lH,dd,J= 
12.3,5.6), 2.81 (lH,d,11.7), 3.16 (lH,,qJ=9.6), 3.32 (lH.t, 
J=8.2), 3.59(2H,s), 3.60(lH,m), 4.37(lH,d, J=7.6), 4.67(1H, 
d,J=7.6), 6.77(lH,t,J<=7.3), 6.91(lH,d, J=8.2), 7.00(lH,d,J= 
7.0), 7.06(lH,d,J=7.9), 7.18-7.24(2H,m), 7.39(lH,dd,J=9.9, 
2.6), 7.45 (lH,d,J=10.9), 7.67-7.76 (3H,m), 10.13 (lH,s) 


32 


a <y- 


IR(KBr) : 3436, 2926, 2852, 1634, 1514, 1396, 1361, 1251, 
1142, 1110, 1068, 872, 754 cm" 1 ; NMR2(300 MHz): 1.40- 
1.58(2H,q,J=11.8),1.85-2.23(7H,m),2.58(lH,ddJ=6.0,12.0), 
2.85 (2H,dJ=11.5), 3.28 (lH,q, J=8.4), 3.41 (lH,t, J=8.0), 
3.62(2H,s),3.73(lH^n), 4.35(lH,d r T=7.7),4.68(lH,d, J=7.7), 
7.12(lH,t,J=8.1), 7.24(lH,m), 7.32(2H,d,J=8.2), 7.43(lH,d, 
J=9.9), 7.50 (1H, dj=8.2), 7.72 (2H,d,J=3.3), 7.78 (lH,ddJ= 
3 .0,8.8), 9.35 (lH,br s) ; HR-MS (m/z) 543.170*0 


33 


f\ h 
OMe ^ 


MS (m/z) : 518(M") ; IR(KBr) : 3342, 2926, 2854, 1635, 
1530, 1496, 1464, 1362, 1245, 1168, 1143, 1118, 1030, 871 
cm" 1 ; NMR2(300MHz): 1.34-1.50 (2H,m), 1.80-2.03 (5H, 
m), 2.14(2H,q,J=9.1), 2.36(lH,m), 2.80(2H,br s), 3.31(lH,q, 
J=6.6), 3.39(lH,t,J=8.2), 3.58-3.73(lH,m), 3.61(2H,s), 3.82 
(3H,s), 4.17(lH,d,J=8.0), 4.36(lH,d,J=7.4), 4.43(2H,d,J= 
5.8), 6.83(lH,dJ=9.9), 6.90(lH,d,J=7.4), 7.17-7.29(3Hm), 
7.40 (lH,br s), 7.42 (lH,dJ=7.4), 7.49 (lH,dJ=8.5), 7.72 
(2H,d 5 J=5.2), 7.77 (lH,dd,J=3.0,8.6) ; [ a ] 20 D : -53.4° 
(c=0.03,EtOH) 


57 


Me h 


MS(m/z):494(M T ); IR(neat):3314,2927, 1633, 1537, 1480, 
1394,1359,1251,1143,1110,870cm" 1 ; NMR2(300 MHz): 
0.79-2.22(20H,m),2.81(2H,d,J=10.2),3.15-3.41(2H,m),3.61 
(2H,s),3.66(2H^n),4.18(lH,t,J=5.3),4.28(lH,dJ=6.7),6.63- 
6.89(lH^n),7.20(lH,t,J=8.8),7.38(lH,d,J=7.3),7.46(lH,<U= 
8.2), 7.68-7.77(3H,m) ; r a"l 20 D : -19.5° (c=0.076,MeOH) 


58 


CI H 

&\ 


MS(m/z) : 494(M') ; IR(KBr) : 2954, 2932, 1700, 1519, 
1477, 1450, 1415, 1338, 1282, 1210, 1119, 946, 842, 740 
cm" 1 ; NMR2(300MHz): 1.26-2.20(10H,m), 2.76 (2H,m), 
3.11(lH,m), 3.20-3.26(3H,m), 3:58(2H,s), 3.67(lH,m), 4.25 
(2H,m), 5.15(lH,s),6.55(lH,U=7.5), 6.77(lH,d,J=8.5), 7.09 
(lH,t,J=7.4),7.18(2H,d^=9.7),7.38(lH,dJ=9.9),7.46(lH,dJ 
=7.9),7.68-7.77(3H,m) ; roil 20 D : -24.2 (c=0.098,MeOH) 


IO 




Sal: HC1 

FP: 439 ; MP: 147-149 


81 


PhO 

6- 


Sal: HC1 

FP: 455 ; EA: Cal (C29H27N2O2F.HCI) C, 70.94; H, 5.75; N, 
5.71; CI, 7.22; F, 3.87. Fnd: C, 70.80; H, 5.76; N, 5.66; CI, 
7.14; F, 3.60 
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82 


PhCHO 

& 


Sal: HC1 

FP: 469 ; EA: Cal (C30H29N2O2F.HCl.H2O) C, 68.89; H, 
6.17; N, 5.36; CI, 6.78; F, 3.63. Fnd: C, 68.63; H, 6.00; N, 
5.28; CI, 6.74; F, 3.62 


83 


PhCH 2 0^^ 


FP:469 


84 


Ph-CO 


FP: 467 ; EA: Cal (CaoH^OaF) C, 77.23; H, 5.83; N, 6.00; 
F, 4.07. Fnd: C, 77.46; H, 5.94; N, 5.92; F, 4.31 


85 


& 


Sal: HC1 

FP: 473 ; EA: Cal (C 2 9H26N 2 0 2 F 2 .HC1) C, 68.43; H, 5.35; 
N, 5.50; CI, 6.97; F, 7.47. Fnd: C, 68.11; H, 5.29; N, 5.48; CI, 
6.95; F, 7.55 


86 




Sal: Fu 

FP: 471 ; EA: Cal (C 29 H27N 2 OSEC4H40 4 ) C, 67.56; H, 5.33; 
in, "t.i /, a, r, Jhnd: C, 67.63: IL 5.26; N, 4.74: S 9 
5.45; F, 3.14 


87 


rV 


FP: 447 ; NMR: 3.60(2H, s), 3.81(2H, t, J=7.2Hz), 7.54QH, 
d, J = 8.0Hz) 


no 

88 


& 


FP: 429; EA: Cal fCo*Ho*N*OF> C 79 RR* tt s rr- m i ^ or- 
F, 4.43. Fnd: C, 72.82; H, 5.94; N, 13.03; F, 4.33 


89 


cHex-O 


Sal: 0.5Fu 

FP: 461 ; EA: Cal (C 29 H33N 2 O 2 E0.5C4H4O 4 ) C, 71.79; H, 
6.80; N, 5.40; F, 3.66. Fnd: C, 71.53; H, 6.74; N, 5.31; F, 3.62 


90 


cHex^ 
Ph 


FP: 459 ; EA: Cal (CaoHasNzOF) C, 78.57; H, 7.69; N, 6.11; 
F, 4.14. Fnd: C, 78.67; H, 7.63; N, 6.14- F 3 95 


91 




FP:431 ; EA: Cal (CzsHsiNzOFJC, 78.11; H, 7.26; N, 6.51; 
F, 4.41 . Fnd: C, 78.35; H, 7.46; N, 6.48; F, 4.49 
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1. kh *lfjfil$? &&S3teCR3&IS*ffll6&/B l>fcCCR3*gfittfUB ©Mi 

*589!^»©invitroCCR3fett^tt, h hCC3EG5ISIfflja*fflViT. CCR3# 
gl$fcT:?~X hTfeSk heotaxinK:«fcoTSI»Sn*lfflIiart*;VS/^A«S± 
ff©MHWflUBT»«bfc. t hcCR3£n- H"T5cDNA*iE#t b**iiWI^ 
J: 9 # o — ~ >^L, pEFBOS-neo (Nucleic Acids Research. 18(17):5322, 

1990) \ZMX\y> pEF BOS-neo-CCR3£fft3Gbfc. II/^ h W$V— isB > 

J: D , pEFBOS-neo-CCR3£B300-19(V^77.pre-B£fflJ&, Cell. 27(2 part 1): 381-390, 
1981) ldh7>X7x^^3>L, 2ing/iBd©tt5E*KG418— SlEKiftfcWttfeSfcJfe 
(Blood. 93(1): 34-42, 1999) . Z.<DWkW&\%*WJlM&*^tSX3W\Wi 
TO (Gibco, BRL, 7>HiJ+U tKB) fcfflBBU 5 AtM©fura-2/AM O^t 

*R#, B*) 37*CT-30#ISH >3>bfc. tMillrt 

fc^S^ {OAXOrMST )V^ni >, 130 mM NaCl, 5.4 mM KC1, 1 mM 
MgCl 2 , 2.5 mMCaCl 2 , 5.5 rnM glucose, 20 mMHEPES(pH 7.4)) "C3lIHJte#U 
\ZWM UfCo S0%ffii5?&&;* * - 5 -T?«# L&j&U S340 nm;Rtf380 nmT?®iS 
500nm©^fc£S8j£U IBjert*;i^5^»>A«ftJb#*Giynkiewics8 6©^* (J.Biol. 
Chem. 260 (6): 3440-3450, 1985) KJ;t)£fflUfc. JlfflMMttfPJfc'&t)^ 
JPbTl^M^SUfe^ hheotaxin (Pepro tech Inc, — ;x— 5?*— 5*— #U * 
ffl) 50ng/ml^iD-r^C:iTCCR3^^«rf!l8febfe. *^Wb^©AoTV^ 

v^^^»Ufci^©m^^;i/v^A^±#t#^^as©^ B J^ti^ 
^jpbfei^©^i^*;i/^OA^±#^e.,*^^b^©^-n^n©^K:^ 

fr<5MHW**J*aJU cn&©liSt>tfc:*^^k:-&4*©IC 3 o<» (fc heotaxfojfeBK 
k:J:*IBlftrt*;V5/9A»ft±#&50X«i«l*r*»«) SIHibfc, 

^J8i0!l 1, 12, 27, 63, 6 7, 6 9, 70, 76, 81, 88, 90, 9 
1, 92, 93, 95, 9 7RXf9 8 ©^4&tt0.45~0.001 ftM©ICsofiSwb^. 
£7~, £r#Hb^i3A (GB-1345872^f8^fEm©N-(l-^>> f ^t:^ , Jv>-4-1';U) 

^>XT^F) fcfcfcRIft©*^ 10/zMT*£ffi«tt&^Sfcfrofc. t&tt© 
WO01/l0439-^^?B{CH, ^^^fg^fH®©^'#l^l0MMT20~50%, 50~80%X 
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SteSI^SClt'o Jlfclg&bfcffK&ttmajar basic protein (MBP), eosinophil cationic 
protein (ECP)% eosinophil-derived neurotoxin (EDN), eosinophil peroxidase (EPO)#<£> 

#®^-To i^T, J;D«SJR©*lJI*Sl!ftbfcffFti*fcbT, t heotaxin^MtCfc 

M^Acfc 9&#£nfc£jfil50ml&PBST? 2 ffir^JRbfcgfc, fflSTOPAQUE 1083 
MHK: Sigma, 5X-U#L *ffl) ±fcMbT3&&#JiU ffi&Jfcfi£JE8sfc 
±otift^I4#fc. £©$m£««&S*T«JliLbfc&, iaCD16irL#:--7-Y 
&U\£~X£mfSM1&ftl&$'7>7-l± (Miltenyi Biotec, Bergisch Gladbach> H-f 2>) 
ii$fi$ (^m^Jt^>95%) H©$?lt«&(n% BSA-^W 

RPMI1640±gii6^M^ b, 4xl0 4 /well <h&& «fc "5 lC96^^V- h ^SLT^tffl 
Hfc. fcfc, #^o:>«fufe^T2.5%BSA^WPBS^^D37 < CT2^f«31bT^ 
ny^^^fr^fc. b heotaxin5ng/ml^^P^ C0 2 0*a^- fa\ZWf& 
^4NfKH«b7to m±m^HIJlXbT±»4 J ©EDN* : &PharmaciaEPX 
RIA^r V Y (Pharmacia Corporation, ~=l — 5? ^ — 5/ — > ' ?RH) =fc ^ Xfflfe Vfc 

t heotaxinfc«ks^J»i§k:DMSok:»»bfc<b'&«i*SS3jpb mn*DMSomm 

0.1%) EDNjSHatfc^r*KS^ffi*ICsoflS (theotaxinM^JcSEDNiSllS^SOro 
*K»»C*ViT^IJfi^Jl, 1 2, 2 7, 6 3 CDft-a-^J^O.50—21 nMCDICso^t^^ 

bfco 

Das (J. Immunol. 159(3): 1466-1473, 1997) £— BR3fc&b. eotaxing^C 

t£^J3£l¥ffibfc 0 «^10S^8B@l:|Pfi7J^$> (OVA; 0.1 mg) 
RtfzkKfc T Jl/ ^ n ^ A (3.3 mg) S^tTOA ml© U (PBS) 
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'&6-smffi<DM&BALB/ c -?oz\zM]&n&M'rz>z.£\z£.y)mftvr£ a 150 sic t 

^Xeotaxin (Pepro tech Inc> — zl— i?* — >?— jjtk E&fc i?500ng (0.1% 

^li»T>ll/^$>^PBS0.5mltC^) flgll£|*3&&bfc 0 ^BJ^^lX^I 
£eotaxin£#©30~60#ltul;:&^b£:„ Eotaxini£^©6f$P^£$rS!K: £ 0 

hit. ««Jfi*tt-fe;V^y^a (SftifrB: B*7fe«, HOC, B#) KiOSlJfcb 
fc. Cytospin3 (SAlft* : Shandon, tf y ^Tf^fibfcft*« 

*^Diff-Quik : mmumw^n. #f> b*) Tftfiu, ft^siMft 
TT?tt*©3ooe©iBia+<3DfiFtt3»»*ai3tb, *©«-&*»»ije»fc^w* - t 

K#bfe^©»m^ict^^^^^s#b^©»m^^e>,^^^^ 
©ai«o^*#ffibfc. 

M« 4" <h «9 Ati§ *> © S c 

CCRS^^SHJJS©^^^^^ Sf^ffl (CCR3^tr[^) ^WTSfc*, CCR3© 

tt&lftlfc, 7Mf-ttt»^ ?ft«tt*»lfe, £n->am0, MiAcHivJg^t 
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if M <D 46 ffl 



l.^(i) T^$n*^wxtt*cDii^wfcttifsn**fe'&«-*ccaR3 



X : H£\ -R 00 -, C 2 ^7;i/^r-l/>. C 2 ^7;i/^l/>, -o-, -s-> -so-, -so 2 -> 
-NR 4 -, -CO-, -C0 2 -, -CONR 4 -, -NR 4 CO-, -NR 4 -C02-, -NR 4 -CO-NR 5 -, -NR 4 S0 2 -, 
-S0 2 NR 4 -, -O-CO-, -O-CO-NR 4 -, -R 00 -O-> -R 00 -S-, -R 00 -SO-, -R^-SOy-, -R°°-NR 4 -, 
-R 00 -CO-, -R°°-0-CO-, -R 00 -CO 2 -, -R 00 -CONR 4 -, -R 00 -NR 4 CO-, -R°°-NR 4 -C0 2 -, 
-R 00 -NR 4 -CO-NR 5 -, -R°°-NR 4 S0 2 -, -R 00 -SO 2 NR 4 -, -R 00 -O-CO-NR 4 -, -O-R 00 -, -S-R 00 -, 
-SO-R 00 -, -SO 2 -R 00 -, -NR 4 -R°°-, -CO-R 00 - , -CONR 4 -R 00 - , -NR 4 CO-R°°- , 
-NR 4 -CO-NR 5 -R°°-, -NR 4 SO 2 -R 00 -, -SO^-R^-Xtt-O-CO-NR^R 00 - ; 
R 00 : «Jft$nTViTt>«fcViC M 7;i/^rU> ; 



r 3 : a py>, -r°, c 2 ^r;^y-;i/, c 2 . 6 7;M i ~;k -oh, -sh, -n(rV 

-CHO, -C0 2 R 4 , -CON(R 4 ) 2 , -NR 4 CO-R°, -NR 4 C^»*fc£iaXl>X ! b«fcV>7' 




(I) 
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-nr 4 -co-nr 5 -r 0 ^ -nr 4 so 2 -r°, -m 4 so T (M^tix^xh^7 

V—)Vy. -0-R\ -S-R<\ -SO-R°> -SO2-R 0 , -SO 2 NR 4 -R°X^-S0 2 NR 4 -(§^^ 

R°: W&2ftX^X%£\,*C i 47)V*)V; 
k : Ox ; 
W : CHX&N ; 

Y : -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -R°°-CONR 4 -, -R°°-NR 4 CCK -C w 7 

;^-i/>-conr 4 -, -c 2 . 6 y;v^r^i/>-NR 4 co-, -c m 7;i^~1/>-conr 4 -, 

-C 2 . 6 T;V^— l/>-NR 4 CO-, -0-R°°-CONR 4 -, -O-R 00 -NR 4 CO-, -S-R 00 -CONR 4 -, 
-S-R 00 -NR 4 CO- x -SO-R 00 -CONR 4 - , -SO-R 00 -NR 4 CO- , -NR 4 -R°°-CONR 4 - , 
-NR 4 -R°°-NR 4 CO-. -S0 2 NR 4 -, -R 00 -SO 2 NR 4 -, -NR 4 CONR 5 -, -CO r , -0-CO-NR 4 -> 
-O-R 00 -, -R°°-CK -C(=N-C0 2 C^T;l'^r;i/)-NR 4 -, <X=N-S0 2 C^T Jl^^-NR 4 -, 
-C(=N-S0 2 NH 2 )-NR 4 -, -C(=CH-N0 2 )-NR 4 -X^-C(=N-CN)-NR 4 - ; 
R^Rt^R 22 : m— XSI^tl^oT, -H> -R°> AO^X -OH, -0-C^7)V* 

-CN> -conh 2 , -co2Hxa-co 2 -c M 7;i/^;v ; m^K^UK^-Wt 

:; ^x^m^nx^x^^c^TJV^uytvxR^UR^m^-r^m^ 
^umxn^mmm^^xh^ ; 

d : mWLtsnx\,*x*£^Tv—)i,wmtEnx^xb£i^rumx\twmt£ 

SiC ^TCMfc^^BSK : Y^-CONR 4 -X«-NR 4 CONR 5 -TS>«9> jM, (i)X^ 
-R 00 -, -0-, -R 00 -SO 2 -X«-SO 2 -R 00 -, (ii)X^-S0 2 -, -NR 4 -, -NR 4 CO-, -NR 4 S02-, 
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-NR'-R^-Xte-R^-S-, fr~D, A^ilI©y^07JP^;k (iii) X^-R 00 -NR 4 -, 
-R M -NR 4 -C0OU^R°°-NR 4 SO 2 -, ^O, AffiMW&(Di't7U7)],*)\,Wtmm&(D 

7x~;k (iv)x^-co-, fr-o. A*»(Any>, no 2 , cn, c m 7;Mt;k Any 
>T'SM$nfec,^T;i/^;i/, c m 7jv^i/>-7i-jv, o-c,. 6 7;wk o-(a 

ny>Tift$ftfcC w 7;W), S0rC M 7;Mr^ CONH 2 , C0 2 H^^C0 2 -C,^ 

7;^;^6a^$ns*©*Tfiift$nT^Tt>«kVi7x-;K xte, (v)x 

/^-S0 2 -, -CO-Xte-R°°-CO-, R^RtfR^^fcfcH, J&O, B#«aU5C : PT&*>3E* 

2. Y^-CONR 4 -, -NR 4 CO-, -NR^CO^. -CO-, -R 00 -CONR 4 -, -R°°-NR 4 CO-, -C 2 ^ 
7;i/y~l/>-CONR 4 -, -C 2 . 6 7;i/yni/>-NR 4 CO-, -C2-67;W^nl/>-CONR 4 -, 
-C 2 . 6 7;i/^nU>-NR 4 CO-, -O-R 00 -CONR 4 -, -O-R 00 -NR 4 CO-, -S-R°°-CONR 4 -; 
-S-R°°-NR 4 CO- , -SO-R 00 -CONR 4 - , -SO-R°°-NR 4 CO- , -NR 4 -R 6o -CONR 4 - , 
-NR 4 -R 00 -NR 4 CO-, -S0 2 NR 4 -, -R°°-S0 2 NR 4 -^«-NR 4 CONR 5 -"eS?)ft^©^H 1 

3. (to T'^n&ik&^xiz^con^mz&ig-znzmo 



x:*S£, -R 00 -, c 2 . 6 7;i/y-i/>, c M 7^ri/>, -o-, -s-, -so-, -so 2 -, 

-NR 4 -, -CO-, -C0 2 -, -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -NR 4 -CO-NR 5 -, -NR 4 S0 2 -> 
-S0 2 NR 4 -, -O-CO-, -O-CO-NR 4 -, -R°°-0-, -R 00 -S-, -R 00 -SO-, -R 00 -SO 2 -, -R 00 -NR 4 -, 
-R 00 -CO-, -R 00 -O-CO-, -R°°-C0 2 -, -R 00 -CONR 4 -, -R 00 -NR 4 CO-> -R 00 -NR 4 -CO 2 -, 
-R 00 -NR 4 -CO-NR 5 -, -R 00 -NR 4 SO2-, -R°°-S0 2 NR 4 -, -R°°-0-CO-NR 4 -, -O-R 00 -, -S-R 00 -, 
-SO-R 00 -, -SO 2 -R 00 -, -NR 4 -R 00 - % -CO-R 00 - , -CONR 4 -R 00 - , -NR 4 CO-R 00 - , 




(n) 
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-NR 4 -CO-NR 5 -R°°-, -NR 4 SO 2 -R 00 -, -S0 2 NR 4 -R TO -Xte-0-CO-NR 4 -R°°- ; 

r 00 : m^nx^xh^d^TJv^uy ; 

R 4 &^R 5 : ^-X«iUtS&oT, HX}$Cm7)V*)V ; m*\$R 4 tR 5 tf— 

fatten x^n 6 nfin-ertzm? tt% iz-smmmu^ u m ; 



R 3 : Aoy>, -R<\ C M 7;V^r— M C 2 ^7)V^-)W -OH, -SH, -N(R 4 ) 2 , 
" -CHO, -C0 2 R 4 , -CON(R 4 ) 2 , -NR 4 CO-R°, -NR 4 CO-(fiiftStlTViT ! b«fcVi7 
U— )Vy -NR 4 -CO-NR 5 -R°, -NR 4 SO 2 -R 0 , -NR 4 S0 2 -(g^$ tlTViT'bJ: V^T 
U-;V), -O-R 0 , -S-R°, -SO-R 0 , -SO 2 -R 0 , -SO 2 NR 4 -R 0 X«-SO 2 NR 4 -(*^$ 

R°: SmSftTVvrfc^VK^TJl^/V ; 
k : 0, ; 

Y : -CONR 4 -, -NR 4 CO-, -NR 4 -CO r , -CO-, -R 00 -NR 4 CO-, -C 2 *y )V*r— V >-CONR 4 -, 
-C 2 . 6 7^^ml/>-NR 4 CO-, -C 2 ^T;i/^^.l/>-CONR 4 -, -C 2 *T)\>* — V> 
-NR 4 CO-, -0-R°°-CONR 4 -, -0-R°°-NR 4 CO-, -S-R°°-CONR 4 -, -S-R 00 -NR 4 CO-, 
-SO-R°°-CONR 4 -, -SO-R 00 -NR 4 CO-, -NR 4 -R 00 -NR 4 CO-, -S0 2 NR 4 -, -R^-SOzNR 4 -, 
-NR 4 CONR 5 -, -C0 2 -, -O-CO-NR 4 -, -O-R 00 -, -R 00 -O-, -C(=N-C0 2 C,^7; Wl^-NR 4 -, 
-C(=N-S0 2 C m T )V *r ;i/)-NR 4 - , -C(=N-S0 2 NH2)-NR 4 - , -C(=CH-N0 2 )-NR 4 - X « 
-C(=N-CN)-NR 4 - ; 

R 2, &.U& 22 : m— XeiVilClftoT, -H, -R°, AD^X -OH, -0-C w 7JV+ 

;k -cn, -conh 2 , -co 2 hx«-co 2 -c,^t;1/^;w ; ^vm^^r 22 ^— ft£ 

&^T:*3r7g£MbT : b e fc<, ife V* IZRV-RTSRVtf-fc £ fc -b "Cvx n JSC 

4 1 ^ $ nt v> t t> £ v > c w 7 > t b TR 2I sr/R 22 ^^-r * st t x 

n : 0, ; 
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R 1 : -R n , -Z'-R^te-Z'-R^T^nSS ; 

R» : AD^X -CN, -R°, fi&SnTV>Tfe«kV>7U-;W IftStlT^ 

Z 1 : -O-, -S-> -SO-. -S0 2 -> -NR 4 -, -CO-, -C0 2 -> -CONR 4 -, -NR 4 CO-, 
-NR 4 -CO-NR 5 -, -NR 4 S0 2 -> -S0 2 NR 4 -, -NR 4 -C0 2 -> -R 00 -CK -R 00 -S-, -R°°-SCK 
-R°°-SQr* -R°°-NR 4 -, -R°°-CO-, -R 00 -CONR 4 -, -R 00 -NR 4 CCK -R 00 -NR 4 -CO-NR 5 -, 
-R 00 -NR 4 SO 2 -, -R^-SOzNR^X^-R^-O-CO-NR 4 - I 

Z 2 : -R°°-> C M 7 ;V^r- W >^ C 2 *7)V*- V >, -O-R 00 -, -S-R°°-> -SO-R 00 -, 
-SO 2 -R 00 -> -NR 4 -R 00 -% -CO-R 00 -, -CONR 4 -R 00 -> -NR 4 CO-R 00 -> -NR 4 -CO-NR 5 -R°°- 
-NR 4 S0 2 -R°°-, -S0 2 NR 4 -R°°-, -NR 4 -C0 2 -R TO -XtezH::fEm<E>« ; 

R 12 : H, «ftSnTV»T"bJ;Vi7U-M itjftSnTV^Tt) iVi^n^X 

HU ^T<7>ft-&^£B&< : Y^-CONR 4 -X«-NR 4 CONR 5 --rfeO, #0, (i)X/^ 
*S£\ -R 00 -. -CK -R 00 -SO 2 -X«-SO 2 -R 00 -, (ii)X^-S02-. -NR 4 -, -NR 4 CCK -NR 4 S0 2 - 
-NR 4 -R 00 -Xte-R 00 -S-, #0, A«i©e/^07JV^JK (iii) X^-R°°-NR 4 -, 
-R 00 -NR 4 -CO-X«-R 00 -NR 4 SO 2 -, fro, A«^©y ^ 07JI/+M«ili© 
^^-;K (iv)Xfr-CCK #0, A^AO^X N0 2 , CN, C M 7fl4M AD^r 

>-e«ift$nfcc w 7;i/^r;K c w 7j^u>-7i-;k o-c^i^k cha 

D^>Tfjfe$nfeC w 7;^;V)> SCh-Ci-^V^K CONH 2 , C0 2 HS:^C0 2 -C,-6 

7;i/^;i/)^e>]i^$n^a©^TS^$nTViT : fectv^^n;K xrau (v)x 

fr-S0 2 -> -CO-Xte-R 00 -CO-, R 21 WR 22 fr<h&KH, fro, B«ft^l)fi 

5 . (S)-N2-(2-£7 nn7x-;V)-Nl-{exo-8-[(6-^;V^-0^-7^ U>-2--< )V)^)VyS- 
7 if H>-^ D [3.2.1] ^ ^ >-3-<;V}bfn U ^>-l,2-> ? ^ ;V^^ritH H> 
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(S)-Nl-{exo-8-[(6-7;i/^n^-7^ V>-2-1 )V)*7)V]-*-7*f tf->^ U[32.1]^7 
* >-3--f ;i/ J-N2-(2-- h D 7 x ~ )V) ¥ U U 5> >-l,2- # # If ^ H> 
(S)-N2-(2,6- y^DD7H ;V)-N 1- { exo-8-[(6- 7 ;V ^ D ± 7 $ U > -2--f )V) * *f- 
)V)-S-7^H^7 n[3.2A]^7 ^7 >-3-i )l] h°D«J i»-\,2-'Jtl)V^^^ 
(S)-Nl-{ex 0 -8-[(6-7;i'^-O±>'37 l/>-2--f ;V)^^;l/]-8-Tlf H D[3.2.1]^^ 
^ >-3--f ;V)-N2-(2- h U 7)l>* P * oc— Jl/)fc° n U 5? >-l,2->>;*J jw^-tf 

^ H , (S)-N2-(2-7 D U-4-t FD^y7x ~ ;i/)-Nl-{exo-8-[(6-^ D 7 ^ > 

-2--T ji/) ^^;P]-8-y if t v >i7 n [3.2.1]^-^ ^ >-3-< kdu z?>-ia-?%JV# 

W 5. (S)-N2-(2-^nn-5-k H U*i/7 ^ — )Vym- [exo-s-[(6-7 )V*uj~ 7 & 

v >-2--r ^w-Tif tf d [3.2.13^7 ^ >-3--r ;w t° p u *j >-\2-v% 

;W#3=-1*5 F> (S)-N2-(2-^nD-5-tFD^->7x-;i/)-Nl-|l-[(6-7Jl/tnt7 

7 i/ >-2--r ;V)^ tf ^ u ^ >-4--r ;vj tf n u v y-\,2--Jts ;v#^if a 

(S)-N2-(2-v7 7 ^x^^-Nl-Jexo-S-Ke-^^^n^-y ^ VZs-Z-^M^M-*- 
7 if t:>-£ D [3.2.1]*9 7 >-3-< ;V} b° O U 5? >-l,2->?^ ;i/#^if ^ F> 
N-jexo-8-[(6-7;^D^-7^ l/>-2--T yV)^ ^;P]-8-7if tf D [3.2.1]^ ^ > 
-3--r;V}-2-(h°^iJ> ? >-l-*;^r:;i/)^>X7^ h\ 2-[(2-^.OD7x^V)7sJl/ 
7 7^;V]-N-{exo-8-[(6-^;i/^-a^-^^ )/ >_2--f Jl/).* ^;i/]-8-7lf t: -> ^ p 
[3.2.1] 3" ^ 7 >-3--f ;l/ } ^ > X 7 5. F , (S)-2-[(2- y77 7iy^v)^ 
;V]-N-{exo-8-[(6-7;i/^-D^-7^ l/>_ 2 --f ;V)^^;i/]-8-71f t: z/7 D[3.2.1]*7 
^ >-3--f jV} k' □ 'J i?>-l-*JVt^1t5 (S)-l-(N-~>7y-N'-{exo-8-[(6-:7;V3- 
P j- 7 $ V >-2-< )V>* 3^]-8-7if t: -> £ P [3.2.1] ^"7 ^ >-3--f # ;wt s a 
hW;i/)-N-(2-v7y7^-^)t°PU^>-2-^;V^if^ N-{exo-8-[(6-:7;l/:<J- 
P ± 7 ^ U >-2--f ;V) ^ J- ;i<|-8-7 if tf 5> 7 P [3.2. 1] ^" 7 7 >-3-"f ;V}-2-k h'O^ 
y-6-(H^'Jy>-l-AJH-JH^>X75 h\ 2-(7if^>-l-*;i'^- 
;i/)-N- [ exo-8-[(6- 7)V7fUj-7 7U >-2--f ;V) ;* ^;i/]-8- 7 if tf ~> 7. P [3.2.1] * 7 
7>-3-^f ;1/}^>X75 h\ N-{exo-8-[(6-7;P^-p^-7^l/>-2-'1'^)P<^]-8- 
7ift^>7P[3.2.1]^^^>-3--f ;W)-3-(tf^>J v>-l-#Jl/#~;l/)HUSy>-^ 
Jl^^rlf^ KS^-O^ifk'v^P [3.2.2]y^->-3-^;i/^-;l/)-N-|exo-8-[(6-7 
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